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May it phaſe your GRACE, 2 

HE general Complaint of the want of 

Books of PForrification in our Engliſh . | 
Tongue, has encouraged me to tranſ= N 

late that of Monſieur Vauban: To which I 

was invited by the almoſt univerſal Applauſe 

it has received from the moſt competent Judges. her 

Nothing could have emboldened me to the LM 

Preſumption of this Addreſs, but the Good ol 

and elfare of my native Country, y pro- 

poſing your Grace to the Imitation of our No- 

bility and Gentry, which ſeems to be the only 

Means for this Kingdom to recover its ancient 

WIS A 2 Glory. 
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Glory y. ory. 1 Sake» not, but that brave Example 


our Grace continually ſets to the whole 
Nato, will inſpire the Men of Quality to 
come up to it, as near as poſſible: Which, if 
they had always done, Vauban might, without 
any great Detriment to us, have been confined 
to the Territories of his Maſter, That your 
Grace may ever proſper, and receive the Ho- 
nours due to ſo great Merits; as it is the 
greateſt Good can be wiſhed you, ſo it is no 
leſs the unfeigned Deſire of 
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and moſt humble Servant, 
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H IS little Tract, f which alu chiefly 4 
ſigned by the ingenious Author, for the 
4 Uſe and Benefit of young Gentlemen and 
others, addicted to the Study of this Part of the 
Mathematicks, who have not Leiſure or Opportu- 
nity to read over the vaſt Syſtems of voluminous 
Writers, has deſervedly obtained ſo great a Repute 
among the Curious, that it is tranſlated into ſeveral 
Languages ; and the Acceptance it has met with, 
has already ſold off three Impreſſions in our own. 
It contains an exact and ſufficient Explication of all 
the Terms that are neceſſary to the Subject; and, 
in general, all that is requiſite for the Theory and 
Practice of a good Soldier, down from a General 
to a private Centinel. You have therein exhibited 
the true Menſuration of Heights, Lengths, Planes, 
Solids, and Concaves ; as alſo the Science called, 
| The Tranſmutation of Bodies; which is the Subject 
of the Firſt Part. In the Second are Explained 
13 the 


| The P R E F A 0 E. 
the Rules that are obſerved by the French Engineers 
at this Day, in raiſing their Works; and, at the 
ſame Fine, are produced the different Sentiments 
of the French among themſelves, as to this Matter; 
it is likewiſe ſhewn wherein their Manner of Ope- 
ration differs from that of the Germans, and other 
Nations. Laſtly, The moſt clear and accurate 
Method of Fortification is plainly taught. 5 
, 'The World Geometry is derived from the Greek, 
72 and Het; importing, to meaſure the Earth, 
A that Geometry (with reſpect to its Etymology) 1 is 
only the Art of meaſuring Land; yet in a larger, | 
and more proper Senſe, it is applied to all ſorts of 
Dimenſions. As for the Original of this Science, 
it is indeed very uncertain ; and it is believed by 
many, that the Ag yptions were the firſt Inventers 
thereof : For in regard that the River Nile does 
every Year overflow the Country of Egypt; thoſe 
| Inundations which generally overthrew, and con- 
founded all the Land-Marks, obliged the Inhabi- 


tants to invent certain Meafures, by the Means 
whereof, they might be able to diſtinguiſh, and 


adjuſt the Limits of their reſpective Grounds from 
thoſe of their Neighbours, when the Waters were 
withdrawn. And this Opinion is not altogether to 
be rejected: Eſpecially if we conſider that Moſes is 
generally reputed to have learned this Art, among 
others of them, during his Reſidence in the Eg yp- 
tian Court. However, ſince there were not very 
many Men who applied themſelves to the Study of 
11 5 good 
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good Literature in thoſe early Ages of the Worlds | 


the Mathematicks, and Geametsy in particular, were, 
as it were, locked up within the Breaſts of ſome 
few learned and ſkilful Artiſts, until the Time of 
Wales, who firſt publickly profeſſed them in Greece : 
nevertheleſs the Grecians were not very diligent in 
promoting and improving theſe noble Sciences, and 


only taught them privately; neither was there any 


one that undertook to ſhew the Uſefulneſs and Ne, 
cęſſity of this Kind of Learning, until Zuclid wrote 
his Elements; which gave Occaſion to the pub- 
liſhing of a great Number of excellent Trent 
on the Subjects, that are now extant, 

- To this Treatiſe you have annexed adit of 
military Orders, and the Ars of Gunnery. So that 
taking the Whole together, I am apt to think, 
there will be ſcarce found a.Book ſo univerſal of 
the Kind, and ſo neteſſary in the firſt Place to all 


military Perſons, of what Order ar Rank ſoever — 


and in the next, to all Gentlemen that are willing 
to underſtand what they may meet with, not only 
in reading of modern Hiſtories, but very probably 
in moſt of the Gazettes of the approaching Sum- 


mer. However we are willing to ſubmit the Whiole 
to the impartial Cenſure of the candid Reader. 


A Advertiſement to. 
| Book-Binder.. 


ARE l Alen not to cut the 

blank Paper on which the Plates are 
ern off; by reaſon that the Figures muſt 
be ſo placed as to fold out of the Book. 

2. There are eight Figures which muſt be 
placed at the End of the Treatiſe of Geome- 
try, and are marked thus : SGeom. Pl. 1, 2, 
3, 4, J, 6, 7, 38. 

3 The other Figures belon g to the Portifi 
cation, and Gunnery, and are to be placed at 


the End of the Book, and ſet i in order as they * 


are marked; A, B, C D, EEO MK 
XL, M, N, 2 3 QR, 85 T. * 
W. . J. 5 FR : 
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examined ies 
PROBLEMS I. To draw a Line parallel to a given Line 
II. From the Point G, to draw a parallel to a given — H ib. 


III. To raiſe a Perpendicular on a given Line, . 


IV. To raiſe a Perpendicular at the End of a given Line AB 6 
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given Line ibid. 
VI. To divide a given Line into two * Parts ibid. 
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given one, &C. ibid. 
XII. To make an Oval "6 | , 
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XXII. To find the Gremfireace ef 4  Grele, having only the 


Diameter 13 
XXIII. To make a Square equal to a given Circle ibid. 
XXIV. To make one Square equal to two ibid. 


XXV. To make a Square — to a Parallelogram 14 
XXVI. To make a Square two, three, or four Times greater than 
it ia 1 


XXVII. To 
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ibid. 
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III. To 1 the Area of an equilateral right-angled Square 
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H. fy Meaſure = vertical Height whtre ee 


i. Ton f perpendicular” Heighe, where at | 1 
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thaw with the Shadow of a Staff oY. * ibid. 
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Chap. II. OF meaſuring of Difences © ibid. 
PROBLEMS I. To meaſure the - Dance of one Place from ano - 
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IV. To neafere the Breadth of a River d a AN \ v0 
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ibid. 
| ibid. 
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* 
| | 355 


5 1” 192 

| ble of 'the Dimenſions 0; ' the common Engliſh Orduance % 
To know the different Fortifications of a Piece of Orduance 196 
To know. be — Powder is fit for Proof, ne for Service for 


5 any Piece of. Ordnance © ; ſi 7 
To hnow what Bullet is fit to be uſed in any Piece of Ordrance * 
de common received Proportions for Metals, &c. Fang” 9 1 


Hv to tertiate, quadrate, and diſpart a Piece of dee 1 
" Same general Rules to be obſerved in ſhooting in long Gon and 


Mortar. 
'To make 85 for Bombs, &c. „ jbid. 
I Table 22 he rizontal N 4 Projedions 208 


#£ 
WT G 
A 
4 
- 
I thn * 
5 43 
* 
e 
„ L 
, * 


8 an Introduction ta our Subject, 8 
our firſt Entry, web ſhall begin with * 
Definition of Geometry, and the Ex 
cation of choſe Terms that are hereaf- 
ter to be made u e 
OT. is a Science wh ich treats of CIs 


Av 
— 
* 

af 


8. *% 


* 


— © RET | 
2. A Line is a Length without Bread 
Extremities are called Points. 


* 


- 


OOO MB woA_r— ZR” SEAS 


3: A Foint is ſomething which cannot be di- 


©. | 


vo 


43.᷑. A Lie is right, crooked, or mixed: A right 
Line is that which goes without Turnings from 
one Point to another. A crooked Line is that 
which goes off from a right Line, by one or more 
Turnings : And a mixed Line is that which is Part 
VVV 11 


„ 


i tight id ParScrooked, + = + .. | I 
2 5. A Surface is Length with Breadth ; whoſe i 
= Bounds are called Zznes. - RICE ip js 
= 6. Theſe Lines are either llel or oblique. S 
4 Parallel Lines are thoſe which are every where G 
1 equally diſtant from each other. Oblique Lines fi 
| g are thoſe which meeting at a Point make an Angle. * 
i 7. It is called a right Angle when one of the v 
[ g Lines is perpendicular to the other. It is called an | * 
4 oblique Angle when. one of the Lines is not per- 0 
il pendicular to the other. It is called a right-lned | i 
i Angle when it is made up of two right Lines. It t 
1 is called a Curve-lined Angle when it is made 
up of two crooked Lines. It is called a mixed f 
Angle when one of the Lines is right, and the h 
other curve. It is called an acute Angle when it r 
is leſs than a right one. And it is called an obtuſe 
Angle when it is greater than a right Angle. t 
8. A Figure is a Magnitude bounded by one or e 
more Lines and Surfaces, whereof ſome are plain, 
2 V f 
9. A Circle is a plain Figure bounded by a Cir- 
cumference, the middle Point whereof is called the 
Center, from which all right Lines drawn to the l 
Circumference are equal. OT | 


to. A Diameter is a right Line, which goes 
through the Center, and touches the Circumfe- 
rence in two Points. | 

>}. 11. A. 


nA ane e, is the half fu; Entire 
12. An Oval. is a plain Figure boun * 
on Circumference, within- which 0 Pein tan 

be taken from which all High: ine Ara wn to the 
Circumferenee cati he 
13. A ge may be confided ener n 
| reſpect to its Sides, or its | 
is Sides, it is either an quiliteral, Which a 
W three equal Sides: Or ah Iſuſceles, which his two 
W Sides only equal; whoſe third is called the Bate 't 
Or a Scalene, which has threr whequal Sides: In 
reſpect of its Angles, it is either right-angletl, 
which has one right Angle: Or acute-an 
which has three acute Angles Or obtuſe A 
which has one obtuſe and two acute es. 
of the Lines in a right-angled Trangh 5 an 
the Buſe : The ſecond the Perpendicular : : And the 
third the Hypothenuſal. . 

14. A Duadilateral Figure is chat which has 
four Sides and four Angles: And it is 5 ns 
lateral, which has four — 9 or N 
ral, whoſe Sides are un 

15. An ** 


"2%. Ava WOW) won: eli | + os 


ther a Retang le or t-angled Parallelegram, 
which has its 4 Sides eue: 8 Wm 
quently equal, and its Angles . Rhoms 
boides which has its oppoſite Si ies equal and pa- 
tallel ; all other Quadrilateral Figure are called 
Trapegiums. 5 
17. A Tetratdron is a ſolid Fun « or a Body 
which | is bounded by four equal Triangles. _ 
B hh 18. A By 


* 
\ B's 


* 
5 
* 


* 21. A bold Trapezium, or Trapezgidal folid is 


xk A dy b 
we . 7 "0 one Surface © for a B | 
bet All in one Point. 


es + 


* 25 A . 3s. a Body; which ba two. Baſes 


ullel each to other. : ; wo 


rams, whereof. the two pm ones are 
equal and parallel. 


2 27.5 8 by 2 ure Aich a 


or a 1 Para jogram NG: one of i bs 
es, till it end ——5 i 1 Ep IIS 1 
$6” 4 A Cube. is a Body bounded by fix equal 


»S.% oe 


quares. . * 5 


5. An Ou is a ods bounded by ei 
Bi and equilateral Triangles. -  : 

26. A Dodecaidron is a Body bounded by wehe 
equal and equilateral Pentagons. 


An Icoſaẽdron is a Body bounded by eenty 


equal; and equilateral Triangles, © + 

28. A Triangular Priſm i is a Body bounded by 
three right · an ror Parallelograms, havin g two 
AIP for its Baſes. . | Ns 


A ſolid Rhomb is a Body bounded by fix 


equilateral oblique-angled Squares. 


. 30. A ſolid Rhomboid is a Body en e by 
— 1 oblique-angled Parallelograms, having two 


r un _—_— for their Bales. 


— . 1 f 


CHAP. 


. reer 


e 


f 259 
a T 
iy ak ; 


To know how Figures are e x. the. A . 
n ON be ARS. Jews 5 5 


bw q 4 8. wy 4 4 * - — 7 
ene . 2 + = by % * 
9 "oP 4 * - 1 4 IT 
: : he Hf = » a . — 4 Ex, 7 * Ls ck - 3 
. «oo . * £4 * 2 * # 


SB % 1 oY 
: 


-ARK upon OD given Linea any two Points 5 
AB where you pleaſe, and from them as 
enters at an equal Diftance draw two Arches 
E F, in * Line by EF ay have | 
your Parallel. : 7 5 . 


* * 


— 


F 
* * ; jo 05 ! * * * 
o . — * 1 * — ” 1 
4 5 * 1 
* 
N * 


: * 


3 


II. From the Point G, to Ad Parallel 1 4 a gives 
| Line H I. | 3 


„ 4 ” * 
„ „ „n - n ” . 


4 1 „ an Arch eint the Point 8 which. 
touches the given Line only in K. _ 
With the Diſtance GK, draw another Arch 
Ws the given Line MN. _ . 
3. The Line drawn GN ſhall be parallel to h 
the given Line H I. 


III. To raiſe a — on a given Line fron a 
0 given Point. ; 


1. Take a Diſtance from the given Point (what 
1 pleaſe) to the right, as A B. 
Take the ſame Diſtance to the left, a8 AC. 
8 Take B C and draw two Arches which 1 inter- 
ſect each other at D. 


dr. 4 Join 


re 
be. Ce * 


A Bboerifo er Oœ oe 


4. Join D and A . and I you will have ; 


| your Perpendiculye. - 


| Ng a erf gow 


Line AR. 


T. Draw a Circle to the Poin ns By Wi as 


Center C, whieh- may be taken at Pleaſure. 


„ . From the Point . where the Grcle cuts the 
given Line, draw a right Line through the Cen- 


ter Gt till it touches the Circle an the othen: Side, 


as tE 
4 5 Jon th ger, and you wilt t tar 


V. From a given Point G, to Jet /all a Perpontiuar 
apex. a. Sven une. | =”: 


hs VER an Arch from the Point 8. which may 
ae Sve Fan, two Rlages, as CD. 


From 


which ſhall yo, . each other av E. 


3. Join E and „ 5 e have 3 


younPergendiaulan GF. 


VI. To divide a given Eine into revs equal Parts. 


5 


1. "0 the Points A Brdraw two K which - 
hall interſect 27285 the given Line at. C, and 5 


e and Lund Have" + 


it at DB! 
2. Join C and D tb 
your Lille cut into; two 


1 


| 


two Arches. under the Lind 5 


VII. 7 


| VII. To divides | Line AB. into ſeveral NY” OY 
I. Draw '> Da Line at Pleaſure, and mark as 


many Parts as the given Line AB 1 to have; 5 


ſix for Example, upon this Line as C 

2. Ile Ci and draw two. e 
interſect in F. 

3. Draw all theſe fix Parts in F. 


the Lines FE and FC, a GH. bi 
5. Join GH together, you will hve! your given 
Line A B divided into ſix equal Parts. | 


vn. To aſeribe an Angle equal to an n Angle given. 


. Let the iv Angle be BA ©. i 
4 - Draw the Arch ADE. 
3. Draw a Line IL, and upon this ths an 
4 with the Diſtance AD, as I: 9 | 
I the Diſtance D E upon che Arch FG, 
48 | 


4. Take the given Line AB, and wy upon 


5. Draw a right Line from the Point I to the | 


Point H, which will make an 4 Pente to the 
: given Apt 


| 


- If To divide an ang into two equal Parts. 


1. Let the given Angle be BAC, draw the 


Arch ADE. 

2. From the Points D E draw two Arches which 
ſhall interſe& each other at F. | 

3. The Line drawn from E to A will cut the 
Angle into two equal Parts. 


8 4 * 


0 25 e 42 „ Cirle FE 
4 B C, er to find the Center of @ given Grcle, or 
ui a Gree thor there 1 Part, . 


ES. . With che Points AB, "al tus AN. 
Which ſhall interſect at D above, and at E belon 
the given Points. 
21. Draw a ri ght Line from the Point DWG. 
3. Dot the —.— Thing with BC, o that % 
may interſect in . 
4. Draw another right Line from F to G, ad 
thine. where this. Line interſects the firſt;-as for 
inſtance at G, you will find the Center, by which 
Fon may draw the . * the three 10 
Olnts. 


1 three ben e 


1 


XI. To RY a Girl two, . or ay Times ber 
gan the given one, 8 


1. Divide the given Circle into four equal Parts 
A BCD, with the Center marked at E. 
2. Take the Diſtance AB and put it from . 


upon the Perpendicular, as E F, and with this Di- fo 


ſtance draw a Circle, as big again as that given. 
3. To make a Circle twice as big, take AF, 
and put it from E. upon the firſt Perpendicular, 
as EG, and the Diſtance EG will be the Semi- 
diameter of the demanded Circle. 5 
4. To make a Circle thrice as big, put the Di- 
ſtance A C upon the ſame Perpendicular, as E H, 
and the Diſtance E H will be the Semi- diameter of - 
the demanded Circle, bn hus 1285 my ny by 
Circle for « ever. 


. 
2 < i = 
P et < 
{if : 4 XII. 90 
8 4 
F 9 | 1 2 


KN * 


* 


r L 


Cle in GH. 5 3 
g. From the Point draw an Arel 
to the Point I. 5 
6. Keep this Diſtance, and do the ſame 
from the other Point of Interſectic QF, a5 I 
ſo your Oval will be compleat, 


o £ l i "4 


4 


VIII. To draw a Spiral Line. 


: 2 ? oy * * 
* = | 7 ? , * 


1. Upon a ftraigh 41 draw the Arch ABC. 
2. Take BC, and fixing one Point of the Com- 
paſs upon B, draw from the Point C anot 
which ſhall touch the ſame Line in D. 
3. Take the firſt Center A, and ade ano 
Arch from D, that ſhall cut the Line in E. 
4. Return to the Point B, and from it as a 
Center draw from E another Arch to F. e 
Take A as a Center, and draw an Arch from 
Fto G; and ſo WWW 


* 


XIV. To divide a Circle into 360 equal Parts. 
| 


1. Divide a Circle into four equal 
ABCD, whoſe Center is E. 


3 


40 Ae 8 . 
e = mare A throws h E. 3 he 11 FG 3 2 
alſo draw from Ache Arch IH, and from C draw 
the third "a and at laſt rom D draw the laſt | 


Arch NM f 

5 vin g by theſe Articles Sled dhe ce 
Into; Porcine equal Parts, afterwards divide every 
one of Theſe twelve into three other equal Parts, 
8 and then you will have thirty-ſix Nr. . 
4. Divide afterwards every one | 
Arx into ten equal Parts, and your Circle d be« 
ided j into three hundred and ſixty apa Par 


XV. To make an Equilateral Triangl. 


Ky 4 +*$7/5 


3 Line A B, and from ok * do 
Points draw two Arches which ſhall interſect ar 

from Cdraw two right Lines to A and Bz| 
theſe will make an Equilierl Ta 


... TTT. ̃ 0 TO, e 3 


„ — G 


5 


r 


8 


XV To mate, aT, riangle equal to a given one. 


1 EH given Triang le be ABC, draw . 
ure, and Bok thereupon the Length 
B, as D 


I „Take 1 Diſtance B (-. and from the Point 
E draw an Arch. 
3. Take the Diſtance AC, and. from: D draw 
another Arch which ſhall interſect the firſt at Fe 
4. Join AE. and FD together, you will dae a 
1 . equal to the given one A0. 


[EET 


\ 
TY we h bl = iN Eg ne AP es FS 
1 „„ n n 


XVII. To divide a Triangle into ſeveral equal Part 


Let ABC: be the Triangle. tobe divided | 
into five other Triangles : Firſt divide the longeſt 
f Side 


3 ‚ 


mud 3eometry: 
4 Side BC wire he ae ſo tha the fifth 
2. Divide the lo . the two other Sides into 
four equal — and lex « one of them marked G 
3. Divide the remaining : Pape? 'D 0 fs Une 
| equal Parts, and join that marked F by # right. 
1 | 

ide the Remainder GC into two: equal 
Parts; and join that marked E ys a 
with: F. Sb you may have five equ Ee. 
viz, ABD, ADG, GDF, GFR, : and F 


xvi. 77 nole a Sthare, 3 


2 he Take the Line AB, and mie a Perpendicw 
pon H. of the fame Heig heb: 
A TWitt the ſame Diſtance make two' Arche: 
hor A and C which ſhall interſe& at D. 
3. Join DA, and DC by right Lines : And 
you will have a Square. p WS 


1 — 


N. 'To make a Parallelogram, 


1. Draw a long Line AB, and upon B raiſe a 

2. Take the Diſtance BC, and by the Point A 
draw am Arch. 

3. Once more take the Line A B, and by the 
Point C make an Arch which ſhall interſeck the 
other at E.; join Eto A a will 

have: this Puralllogram. 


XX. To 


Take only the Diane AG, and. 
Points GA, draw two Arches. interſe&i 
| 2 80 likewiſe 17 the Points 


Which f 


* 


* N 


ce ok. and KC togethe 


ines, and you have your Pentagon. 


** *. * 8 * 


. * 
ws Wh 4 go 


1. Divide the Diameter of 
into ſeven equal Parts. 

2. Raiſe a Ba A. 
long. as the Diameter 
over, as B 5 

3. Draw a 


ter of the given Circle, 
Triangle. 


: 


e 


1 


. 23 R * 
a Y 
4 ** 2 8 7 * 


ven the Dh, EA 


$3 16508 ll 7%" e 24 12 45 


Ay 
. 4 5 oo, 
wy * * 


Part of itſelf to it, as AC 5 
3. Divide the firſt h 
Parts, as AD., 


be a Side of the 


1 
ircle in F: This Line E F 

required Square: The reſt is wr 
teentk Problem. 


* 
7 2 wo 


2 x 0 
„e is a 


and the other E FG 


= on hem both, ſo that the Sides BC, FE, = 


oin A to! 
E of the fame Length, as AE. _—_ 
K A, — two Arches to imerſecd in . 
g. Join K I, and IA, and you 
a | . . 


1 


34A i V- 


n 


. * 
Wo 1 * 7 * : 
7 19 ” 9 * 
4 5 
a} 
: \. 
f 
by 
- 
\ 
* 
* 


XK. — e 


Let the given Parallelogram be ABCD. 
S 
other Side of the Parallelogram BC, as CE. 

2. Divide the Diſtance D E into two equal 


Parts, and from the middle Point. F draw. & Bei- 


| circle, from D towards E. 

3. Raiſe a Berpen 

Seile in G; this will be a Side of the requited 

Square: ſet it upon che firſt 

you will have another Side, as CI. + INN 
4. Keep the ſame Diftance, and 2 

G [ make two Arches to interſect in N; be ade 

and HI together, and your nn + 


XVI. To ke a Square wo, three, or for Times 


n . than it is. 


232 9 be ABCD. 
1. Lengthen the Side AB, and Ullze the Di- 
ſtance BD, and ſet it u 
A B, a AE, and it will be a. r 
double to that given at firſt. 

2. Afterwards obſerve * was ſaid above. in 
the eleventh en. 


— 


XXVII. To make « an Equilateral tan, ware 
equal to an oblique-anged Pardliclogrant zer- 


1. From the Points A B let fall F ndiculars 


to the lower Line, as A E, ol Join i alder ward 


to the Perpendicular B, BF 


s — «© > * 
* And 
8 R 2. 


he aſe Pe ad a . 


— ©-ta\lewth.che - 
a Line, and 


hf - $56  ©CKS. :* 


* 
— — — 2 
* 


_ the lengthened Side 


et > os ed . mm han 


AN Neat of Geometry. 1 
2. And when you have the right angled Þ Paral- | 
lelogram ABBF, Na E 
Problem. 
XXVII. te e Square 
 Rhomb AHBCD. 1+) HI 
ii 


1. From the Points BC, ler fall Perpendicilars 
upon the Line, and ſer the men . upon 


x 
— 
* % 
ay 


3 
Fenn 
I; T * >. x& a 


S 


the ocher Point CC. 2h ew, 
2. Join EF together, and the! Sides BCEP 


W will make'a OY I * to 2 
en 5 


XXIX. To . an „ Equilateral Aer e 
eu to the Trug d Ae. 


ww Lengthen the Baſe c B, and divide the ame 
n Parts, as CD DB. 5 

2. From the Point B let fall a Ferpendicular 
equal to BD, as BF. 

3. Lengthen BF upwards, and from the Paint 
A draw a Parallel . Baie. OB. which, hall 
cut the ed Line B F ia E. 

4. Divide the Diſtance F E into yo. equal 
Parts, and from & the middle Paint, dumw an 
Arch from E to F; and from the Point H, where 
this Arch touches the Giſt lengthened Line CB,” 
to B ſhall be the firſt Side of the Square, which 
laid upon the Line BE, will give another Side 
BI; afterwards from he Des LH, make — 
Arches which ſhall interſect each other in K; an 
Join a K and KI 3 and * Square will 

e m bo. 


- 


XXX. 2, 


— 2 1p 


K 
42 


* 


"x 


* * a 
"= - N - * * * 
. 4 % 5 
* 1 # n y 
* 1 * 2 
8 


33 5 FA _ Wade hs Sas on — Ty equi 


RF ;F ag: Join SEL togethe and you | 
25 1 rallelogram will be made. PERL ae | 


\ . - - q maß N 1 ; $} 
R A =— — \ * * — > . 1 * | 1 \ ; * 0 Pw * * 


5 : . , wg * \I 4 4 8 R "x: N 


= & * 3 A rn 


XXXI. 7 o make 4 9 


— 


. 
» 


- 
4 


* 


. 


: 2. Divide the Sidi of the Square BC 
5 Saen. r 
523. Take BFE, and from t the Point E 
; 4. ' Take- BE and interſect this Arch from the 
| 4 ein kn; 8 e Ih: 4 
S8. Aſterwards join E G and FG together, and 
Po have the Parallelogram required. 


e 


— = 
4 GO 
2 


re 1 ; dC $ 7 6 


T e 


X 8 u. 25 4% „ rightaed ut an- f. 0 

Lure given. | 
Let the given Figure be ABCDE. 
I. Take any one of the Points, 


pleaſe ; A for inſtance. ; 
2. From A make as many Triangles" 4s there 


are o oppoſite Angles in the Figures ABC, ACD, 


Bb 


h. you 


25 


ADE. 


3. Then take a Line at Pleaſure, of the Length 


2 of AB,'as FG. 


* From the Point G, with the Diſtance BC, oe 


e an Arch. 
5. With the Diſtance AC interſe@t this Arch 


from F in H, and join GH together. 


6. From the Point H, with the Diſtance C Do 
make another Arch, and interſect it from F in 


3 3 and this muſt be joined 


17 Take A E, and from this Point F make the 
laſt Arch; interſect it from I in K, with the Di- 
ſtance DE, and join it with I F: So the Figure 


FGHI& will be equal to the given Figure. 
1 "7 25 — —— — 
CHAP, Il. 
Of BO DIES. 
P ROB L E MS. 
I. To make an equilateral Tetratdron, 


AK E an equilateral Triangle ABC. 
2. Place another equilateral "Triangle 


216 eee — 


upon en as ABE, os wn. | ACE, 


H. To make cu. 


z Mike an oquilicera} 5 le 
1 1 ner 
207 7 "91 F, B 


35 


3. Join on E E, GH, IK, and 1 
mes. FS 

| he's Place another Square cal to the reſt upon 
one of theſe . Kix and the We.» mu 
: a6. 8 Po 


II. To make a Paraltepiped. 


. Wk a Parallelogram ABCD, and jengehen 
| the Sides AC, BD, above and below. 1 
2 Mark any Diſtance above A B von 
- «= AF, BF; and mark the ſame under D as 

C, DH, then join EF and GH together. 
3. Above EF, a or BD, 
at L and K. And join EK together. 

4. LengthenEFand AB; upon the W ene 
Lines mark the Diſtance AC, or BD, as F L, 
B M, EN, and A O. 

1 5. Jolb L. and RI N, and O, together, and 
your 3 will be made. 


IV. To make a Ontinder. | 


1. Make a long Square A BC D. 2 
2. Divide AB _ * equal Parts. 


— — 


6 8 bas py mag 


” "x 3 3 : 


3. Upoa 


1 G.. 


4 of Geom 49 
| U what Point you ple peas, raiſe a 8 
EO FR Length of ſbven of theſe ws co. 


= due Parts, »F6.- -: 


1. Da the Line v wart the D . 1 


And from der middle Pains draw cles. 
the hinder will be made. | AE 


v. To . 4 ehen 


i. From the Point A taken at Pleaſure PRES 
Arch. 
28. Divide it into twenty-two equal Parts and 
Join the Extremities G H, with A. | 

3. Let fall a Perpendicular where you pleaſe 
; Fo. oe equal to ſeven of thoſe Parts, as 
= BC 
„. Divide BC inte two equal Parts: From ” 
middle Point, draw a Cirele, which ſhall be 4 
Baſe of a Cone made upon the Arch & H. 


VI. 25 make bens Priſm, 


1. Make * ht- gled Parallelogram ABCD. 


2. Divide AB an OD 
as AE, EF, FB, * CG, GH, H 


3. Join E G and F H together by right Lines. 
4. From E and F make two Arches to interſect 
in I, and join IE, and IP t 


5. Upon GH make an vilateral Trian 
and your "TO will be — ; g: * 


LY 6 _—_— 


20 AN Treatiſe of Gran 


v 75 mn che an One. 


41.5 POR one Line. 3 Ire equieral Tri 
angles, as ABC, BDE, and EF 
2. Lengthen the Line CG; and mark upo a the 
lengthened Line the Diſtance E. G, as G a 

3. Join HF together, and with the ſame Di- 
ſtance from DF, 4 two Arches to interſect at 
K, and from C E, two others to interſect at 1. 


4. Join CI, and I E together, as alſo D K and . 


F K, and the Oetairon will be finiſhed. 


VII. To make. a Dodecaidron... 


1. Make a ks Pentagon A BCDE: The 
weng whereof may be F. 
. Take the Diſtance A F, and therewith 1 


23 Side draw two Arches mutually interſecting, 


as ABG, BC H, CDI, DEK and E AL. 

3. From the Points in with the Di- 
ſtance AB, deſcribe five Circles, and divide each 
pf them into five equal Parts; and you will have 
five other equal Pentagons about your firſt. 


4. With the Diſtance HM or HN from M 


and N draw two Arches to interſect each other 
in O: From this Point, by the ſame Diſtance, 
draw another Circle through N and M, and di- 


vide it as you did the other into five equal Parts, 


and as MNP QR. and there } Join. them all to- 
8857 


Take the Diſtance ON, and from P and 


2 draw two Arches to interſect each other in S, 
which is a Center, from whence. a Circle ſhall be 
drawn — P * which ſhall afterwards be di- 


vided | 


24. 
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UI 
| ration upon T 
T U, UV | a 2 2 "REP 2 : 


f 
23 


Ix. T make an Lala. ri "2 


I. Make five equilateral Triangles upon che d 
ſame Line, as ABC, BDE, DFG, F J. and 
HKL. 

3. From the Points A C make two Arches which 
ſhall interſect each other in M. 

3. Join AM and ML together by rink Fine 
4. Upon MC raiſe the equilateral Triangle N, 
upon CE, O; upon EC, P; upon GL, Q; and 
laſtly upon I L, R. 5 

5. Repeat the fame Operation upon their Baſes': 
For Inſtance, ſet the equilateral Triangle S up- 
on AB; the Triangle T upon BD; the Tri- 


angle U upon DF; W. upon FH; and at laſt 


the Triangle X upon H K : Which will 2 the ; 
, | 


X. T 0 make a ſolid Rhomb, 


* 


1 „ the "fame Line make four equilateral 
Tring GIM, IKN, KLO, LHP. 
Join MP together by a right Line: As alſo 

GM, IN, KN, LO and HP. | 

3. Add.to the.Line N 1 its own Length beyond 
it, js I Qus. 
Add to the Line 0 web double its on 
Length, as K R, R F. 


1 X 


„ 


6 1 
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N Oe two equal Pane As FG, and K L. 


> > 


8 
1 


Join RI an | 
8 ee 


beyond 
: 1 W RT. Do the ſame te N K. as K U: Then 


As UT together, and your folid. Klum i n 


X.. To make @ ſolid Rbanboid. 
7; Make an eker Triangle ABC, and 


| fram BC another 


2. Add to the Line CD rage in ou Lang. | 


28 DE, EF. 


2- Add to DB its own Length, DG 
4. Add to CB thrice its own Length, as BH, 


HI, IK. 


5. With the Diſtance IB. from the Point G 


make an Arch. 


6. Make another Arch with the Diſtance R d 
from I, A ſhall interſect the firſt at L, and Join 


GL and LI b Py right Lines. 


7. Add to GH eþrice its own Length 3 HM, 
MO, and OP; and join M and I together. © | 
8. From K and M draw two Arches to interſect 
at N, and join K N, NM, MD, OE, and EE. 
together : : And the Rhomboid will be finiſhed. 


gt To make a Pore whoſe Baſe ful be a Pe. 


Fagew. — 
YH Spare ABCD: And divide AR 


and CD into five equal Parts, as CE, EF, FG, 


GH, HD; wal AL, IK, KL, L M, and MB. 9 
4. Jem E I. and F K, and GL, and HM, Ii 
and DB, t 

3. Divide one Part of each of theſe Lines inta 


4- Divide 
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1. Divide ons of cha o ere kee in 
| thre other ual Parts.” . 

tern of . theſe tweney- tue Pairs, 
12325 more, as FN, and K O; —— 
two Arches from K L, as alſo from F G, which 
| ſhall interſect in P and Q From F and: \ Spoon 
| ters draw two. Circles, which 
five equal Parts. by the Diſtances G XL, 
2 will * OY! * 


% * 
** „ 7 At * 


Þ „ 
by - 
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enAP. "mW. 
of PYRAMIDS. 


PROBLEMS. 
1. To rake « Triangular Pyramid. 


ROM the Point A taken at Pleaſure draw. 

an Arch, which divide into three * 
Parts, B C, CD and DE. 

2. Join AB, AC, AD, and AE Wich 

Lines; as aſa. BC, CD, and DE, with 


right Lines. 

3. From the Points CD, with the Diſtanco c D, 
draw two Arches to interſect in F. 

4. Jon CFand DF, 2 wing be 
compleated, „ 


I. To make a Prramid with an ae. eiu | 
| 1 its Baſe. | 
I. FP rom the Point A 1 an A Divide 


it into four equal Parts, BC, CD: DE, and 
N20 Y ye C4 9 EF, 


—— „. — — — 
* DEV n IEP. . rn nn. 
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EF, which are to be joined together I right 


Lines, as alſo AB, AF, AC; AD, and A E. 
2. From the Point ©, iet fall. a \Perpendicular 


el CD. as CG. 4: 


ith the Diſtance eG Hm: GD, draw.r two 


| * to interſect each other in H. 


4. Join H G and DH He 
and you have the required ra 


| II, 7 o make a | Pyramid whoſe ; Baſei is a f Parellgrom 


1. From the Point A draw a Circle, in which 
firſt mark a larger Arch, as BC; then a ſmaller 
one, as CP, then mark a third Arch (DE) equal 
to the firſt, and a fourth (E F) e ual to the ſecond. 

2. Join AB, AC, AD, AE, AF, as _ 


BC, CD, DE, EF, by right Tink, 


3. From C let fall a Perpendicular equal to C D. 


as CG. 


4 Take the Diſtance © ys and from B drawn 
Arch. 
2 Take the Diſtance BC, and from G PEG 


another Arch to interſect the firftin H; join BH 


and H G together, and the Problem is finiſhed. 


IV. To make a Pyramid with an La P en wagon, 
ier its Baſe. 


5 


1. Draw an Anh from A, which divide into 
five equal Parts, BC, CD, DE, EE IG. 
. Join them all to A, and one to another, B 
to C, Cto D, D to B, E to F, F to G, by 


right W 


3. Divide 


A N Tati f GEõο e ; 
3. Divide one of theſe five Parts, as DE, mY 
ewenty-two equal Fan and oh. of them int | 


three. ö 
Fj tyra Piet: 6d 


4. Take eighteen of the twe 
two of the three little Parts, and from the Points 
DE make two Arches to interſect each other in 
H, which is the Center, from whence yo are to 
draw a Circle big enough to be divided into five 
Parts, equal to the Diſtance DE. When vou 
have this Pentagon for a Baſe, the Work: is done. 


V.. 7 0 make a Pyramid, which Pall 0 an Epuile- 
teral Hexagon for a Baſe. 


1. Draw an Arch from A, and. divide i it into b 
eqval Parts, B CDE FG I. 

2. Join them ta the Center FR as. als B to c. 
C to D, D to E, E to F, Fto G, G 
3. Take one of theſe ſix Parts D E) and from 
D and E make two Arches to interſect in H. 

4. From H draw a Circle big enough to be di- 
vided into ſix Parts equal to DE. 

5. Having this Hexagon as a Baſe for the Pyra- 

a the Problem i is wrought, 


+ 


VI. To make 4 Pyramid with a Heptagon fr its Baſe, . 


"© F rom A draw an Arch, and divide into ſeven 
equal Parts, BCDEFGH. | | 
2. Join them to A, and alſo B to C, C to D, 

D to E, E to H, H to G, G to F, F to I, La 
right Lines. 8 
Divide one of theſe Parts, F G for Inſtance, 

into ſeven equal Parts, and then one of theſe ſeven 
into a more; then take eight of the _ | 


ri and he hl urs of » tine ns N | 

1 from the Points F G, make two 
ect each other in K; for which 48 2 
„„ which muſt be 
divided into ſeven Parts equal to E G., which when 
Jained together, * eee e 
md we, 7 


vn. To make » Pranid with an Ofgn for ts Bb 


= | 1. From A draw an Arch, divide it into eight 
= equal Parts, B, C, D, E, H, I. F, G, join theſe 
Lis one to ache, ani alſo to A by right 
1 
2. Divide one of theſe Parts, as FG, e feven 
r Parts, and one of theſe ſeven into ſeven others: 
Take nine of the larger, and one and a half 
of * ſmaller Parts, and with that Diſtance from 
F. 1 G, make two Arches to interſect each other 
in 
4. From K through F G draw a Circle, divide 
It 5 eight Parts equal to F G, and then join 
them by right Lines: So you will have an Oc | 
gon to be a Baſe to the Pyramid required. | 


= 


VIIE 25 make a aaa with an * for * 
4 


„ — 


1. From A draw an Arch, and divide it inta 
nine equal Parts, BCDEFGHIK.; join theſe 
tenths, and with A by right Lines. , 


2. Divide any one of theſe Parts, as KM, 
ba equi M5. 00 of om here 


more, 
3: Take 


„ » 


eee - or i S 


— Y 

ale tan the former, two - 
22 1 1 Points K I make 8 
he u6ch wie in M with eee 
Brow Parts, as a given Diſtance. 

From/Malraw a Circle through 17 which | 

mk x nd. nin Pra oh — 

theſe together 
1 {dy wanted for « Bil for tha 
Fynn . 


8 


N. To make a Pyramid ith 4 bre its Boſe 


| z. Prom A draw. an Arch, which divide into 
4, 4 5 Parts, to ined to each othey, and to 
1100! IK L. 
4 Divide one of theſe ten Parts into ſaven, ind 
| one of theſe ſeven into eight more. a 
Tales eleven of the former, and two and 
half of the: latter, and with that Diſtance from 
FG, draw two Arches which ſhall interſect each 
other in O. 
4. From O draw a Circle through F G, which 
divide into ten Parts equal to F G, and there will 
wn 


X. To mate — with an Buran for ter 


Baſe, 


1. From A draw an Arch, ad divide it into 


eleven equal Parts, to be jgined each to other, and 
all to A, as BCODEFGHIKLM. 


2. Divide one of them F) into ſeven equal 
Parts, and one of theſe ſeven into &ven more. 


5 1 — WF; I 


3- Take 


28 ANew:Thaatiftgf.Geden 


3. Take twelve of the former, and one Fanta 
half of the latter, for a Diſtance, whereby from 
FGG to draw Arches: Wich * interact each 
other 1 in N. 

4. From N draw: a Circle hack F G, which 
crap: be divided into eleven Parts to FG, 
join them together, and n bar, e aſe 25 the 

required. Pyramid. W e; 
XI. Te 0 make a Pond with a Dedecogn for its 


1. From A draw an Arch, which divide into 
twelve equal Parts, which are to be joined to A, 
and each to other by * Lines, as I C DE EG 
HIKLMN. 

2. Divide any one (FE G) into been equal 5 
Parts „and one of theſe ſeven into ſeven others. 

3. Take thirteen of the former, and one and a 
half of the latter, for a Diſtance whereby from 
FG to draw two Arches which ſhall interle each 
other in O. 

4. From O draw. a Circle through F GB and 
divide it into twelve Parts equal to FG, which 4 
when joined by right _ will __ a Baſe of the 


Fyramud that was required. 


— — 


i ß 
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As al Rivers nave tneir particular Branches, 
3 and every general Science its Diviſions, and 
us Parts; ſo Geometry, generally taken, is the Mo- 


ther of ſeveral other Arts and Sciences, «whereof 
we ſhall treat in this ſecond Part. Theſe are, 
Meaſuring of Heights, of Diſtances, of Plains, of 
Solids, of Concaves, and the turning of one Body 


into another. 


r. L: 
Of. Meaſuring of Heights. 


aſuring of Heights is a Science which 
ſhews how they are to be meaſured : But 


| becauſe there are ſeveral Inſtruments for that Pur- 


poſe, as a Quadrant, a Pantometre, an Aftrolable, . 


ga Jacob's Staff, Sc. we ſhall at preſent only make 
uſe of the Aſtrolabe, becauſe it is the ſureſt and 
the moſt convenient: And we ſhall know how it 
zs to be uſed by the following Problem. 


ROY 7” 
P R O- 
— — ks as 


8 
* 
— 
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2s te Fight rena n mas 
5 „ leenen 7 Di 
+ Draw a right Line 4 550 pak 


1 Chain, of 26 Feet for Inſtance. 
3, Set the Staff, upon , whic the Aſtrolabe is 

horizontally faſtened upon ſo that by 

fixed Sights, one may ſee che Line CA, from 


that by the two other moveable Sights the Point 


alſo be ſeen. 
4. When the Inſtrument is pr fixed, compute” 


whether the. Angle DCE be Degrees. 

5. Then draw upon a 22 of the 
Bale of Wood o Latten : Afterwards erect a 
cular u 


Length of A C, as FG: But this muſt be done 
pon G. 
Take the Inder and ſet it directly upon 


Tape Scale made upon the Paper, or by a 


Point F: Then compute an 
 grees equal to DCE as FH T. | 
From F draw a fight Line through I, cl i 
touches the Perpendicular G in K. 
8. With a ſmall Scale meaſure the Height of 
KG, and add the Height of the Staff to 1 
c 


— "PROBLEMS. ns 


1 To take the Vertical. Hg o of Dy now when 
— vor can rome 10 the Bere. 17 1 


from the 
3 Meoafore- the Line AG wich your Stat, of 


_ 


'nem. a= 


one End to the other, as far as the Tower and 


B., which marks the pi: of the Tower, may 


76 ſo that the 5 the 


* ' 


— 
— 


G A! 


hs At + Sie wil | give | 
you the Height 8 of the Tower AB. 


ö 


1. 2 To Ale a nene b; avis yu cannot 
come al the Bottoms, bis | 


=_ 14 Height to 8 
| foot inacceſſible, becauſe of 4 River which hin- 
ders all approaches. 
I, 5 a right Line upon * Grownd, on 
this Side of the River, as CD; let it be twenty- 
=o Feet long — 1 —5 Notice 9 can raiſe 
-angled Triangle upon » oppoſite 
: K. 5 ht which you would meaſure, it is 
much more convenient, on I ; 
is the ſame.) 
2. Set the Inſtrument upon 6 ſo that by the 
immavable Sights you may ſee the Point D di- 
rectly, and by the two movable ones you may 
fee the Point A beyond the River: When this is 
done, corey the Angle CEF, which may be 
of ninety Pers: 3 
3. Set the ſtrument upon D, ſo that the fixed 
Sights may ay make one Line with P C; by the two 
rs you a will ſee the Point A: this Angle ought 
« = twenty- cight Degrees. 
Draw upon Paper a Line equal to that drawn 
in the Field TD D) as GH of twenty-two Feet. 
5. With the Index take an Angle at H equal ya 
the Angle AC D, vis. of ninety Degrees, 
IHK, and lengthen the Side H! Afterwards 
upon the Point G take another Ange of 
eight Degrees, equal to the Field-Angle 65, | 
as GLM, and then A GM till ic 
Cuts 
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-< ER HK, in N, and this Pant n 


mark the Foot of the Hei A. 

6. Having the Diſtance from the Inſtrument to 
the Foot of the Tower, it will be an eaſy ou 
to work, the reſt by the foregoing Problem. 


1 To mace a Perpendicular Hei gbr, where you can 


ve 4h The: ur with 2he Shadow. on 4 Staff. 


T. Faſten a Staff a Foot longer bebe bet 


into the Ground, as A B, and meaſure” the Shade 


by the Staff, three Feet for Inſtanee. 

2. With che Shade of the Staff, viz. three Feet, 
meaſure the Shade of the Houſe: D E, whoſe 
Height you would know; and as many Feet as 


the Shade of the Houſe exceeds the Shade of the 


Staff, ſo many Feet high will the Houſe be: For 

Inſtance, if the Shade of the Houſe be twenty- four 

Times longer than that of the Staff, then we ou ght 
to ſay that the Houſe' is twenty-four Fa cet high. 


. 


Or as © 


. Bek @ a Stick, divided into ten e qual Parts, 
Feet, or Inches, perpendicularly in the Ground, 
and at the ſame Time meaſure the Shade cauſed by 
This Staff, twenty Feet for Inftance, _ 5 


„2. Meaſure alſo the Shadow of the Houſe, 


18 Height you would know, for Inſtance thirty- 
eight Feet. 

3. By the Rule of Three ſay, If the Shadow of 
twenty Feet gives a Height of ten Feet, whiat will 


the Shadow of nn F ect give? Anſw. nine- 


teen Feet, 


_—_ 4 RS 
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Let the Inclination of the Mountain A B be to 

1. Draw from the Point A, which ſtands for 
the Foot of the Mountain, a right Line, thirty- ſix 
Feet f «· . MPT OE RD 
2. Set the Inſtrument upon the Point A, and 
look through the two fixed Sights towards the 
Point C, and through the two movable ones to- 
; wards the Point B, the 5. f the Mountain; this 
Angle, for Inſtance, may be 110 Degrees. 

3. Then ſet the Inſtrument upon C, and look 
through the two fixed Sights upon the Foot A, 
and through the two other fixed ones upon the 
Top B: Then compute the Angle, which may 
be, for Inſtance, forty Degrees. 1 
4. Afterwards draw a Line upon Paper thirty- 
fix Feet long, becauſe it ought to be equal to the 
Line Ae, 2 
5. Then with your Inſtrument at the Point D 
make an Angle equal to that of the Figure at A, 
vis. 110 DF. 


6. Upon the Point E, ſet another Angle of 
forty Degrees, equal to that at C, as IE H. 

7. Produce the Sides DF and EI, and where 
theſe lengthened Lines interſect one another, as 
at K, draw from that Point to D a right Line, 
which will repreſent the Inclination which was 
required, provided the Height of the Staff upon 
which the Aſtrolabe was faſtened, be added. 


D | V. To 


35 
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V. To meaſure the vertical Height of a Mountain, 


This Problem muſt be wrought le chert 
one, provided that you let fall a Perpendicultr 


from the Point K, which marks the Top of the 


Mountain, which muſt touch the Line -D pro- 
duced to L; the Line K L will Wee Me" ver- 


tical Height of the Mountain, 


Ck, 


oy the Height B D be to be medfured.” 9 
1. Seek the inclining Height of the Mountain 


VI. To wales the as of a | Tower „ il 2 a 


by Prob. 4. and let the riangle A B — ſerve for 
its Operation. 


2. Make the Triangle HIK upon Paper equal 


to the Triangle ABC. 


3. Meaſure the Field-Angle C BD, for Inſtance 


chikey-eanks Degrees. 


4. Upon K, which repreſents the Point B, and 
ſo by conſequence the Top of the Mountain, raiſe 
a Perpendicular of what Height you pleaſe. 

5. With your Inftrument make upon the Point 
an Angle equal to the Angle of the Figure AB 
C D, vis, LIM. 


6. Lengthen the. Side I M till-it touches the 
Pe erpendicular raiſed upon K in N. 


7. Meaſure the Line N K, it will give you the 
Height of the Tower BD, if you add to it the 
Height of the Staff. | 


VII. To 


TR 


Wk SW T2 wa. 


oy. 
* + 
15 
7 
1 

PL 
5 
59 

Ss 
* 

7 

* 

5 

* 

= 

of 

N 

J 

| 

Y 

* 

1 

5 | 


A 


gree 


3 
which ſhall repreſent the Diameter A B, as 


lengthened Line meets the Perpen 
meaſure from M to F, and 1 will * the 
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8 To make the depth of a Well. 
1. Meaſute its Diameter A B, nine Feet for Ia- 
ſtance ; and find the Angle AB E of ninety De- 


55 
Set the Inſtrument ſo upon A, 2s that by the 
1 fixed Sights you may ſee the Point B, and by 


£ | - the two movable ones you ma ſee the Bottom of 


the = E, and let this Angle ſixty Degrees, as 
HA 
Draw a Lias give Fes long upon Foyer, 


4. From F let fall a Perpendicular which may 


e the Depth B E. 


5. Make an * at G equal to the Angle 
K GIL, viz. of ſixty Degrees, as HAI. 
6. Lengthen the Side G L, and where this 
dicular F, mM, 


Dep of the Well. 


ä —_— 


* 4 „ * 2 "PW a % x 


F2 4 c HA . 
Of meaſuring of Diſtances. 


Eaſuring of Diſtances, is a Science which 
_ teaches to meaſure the Diſtance of one Place 


from another, in an open F Ml. 


PROBLEMS. 


I. To meaſure the Diſtance of one- Place from avother, 
| . they are both acceſſible. g 


Let * Diſtance from A to B, be to be meaſured. 
D 6 1. From 


36 2 New Tres of Geoitielty, | 
1. From A draw a right Line, what you pleaſe, 


and meaſure with a Chain or Scale 5 ſuppoſe twenty- th 
two Feet in Length, as AC. 1 
2̃. Set the Staff upon which the Aftrolabe k. Y 
_ the Point A, ſo as that by the two 1 
hts you can only ſee directly forward to- 05 
| ho rac .* Point C, and by the two others the | A 
Point B: Then count the Angle d A ez ſuppoſe K 
"ninety Degrees. - 
3. Remove the Inſtrument upon c. and look 
through the fixed Sights towards A, and through Ft 
the movable ones towards B; then compute this Þ 
Angle f c g, ſuppoſe twenty-two Degrees. | 
4. Draw a Line upon Paper frenty-tvo Feet 9 
long, equal to the Line A C, as H I. th 
With the Reporter upon the Point H drew an Pe 
Angle equal to the Angle d A e, that is to ſay, of D. 
ninety Degrees, as k H 1:_Do the ſame Thing at 
1,: where make another Angle equal to the Angle II 
ef g, i. e. of twenty-two Degrees, as mI h. | 
6. Lengthen the Sides HK, I'M, and from 
the Point where theſe two lengthened Lines inter- 
ſect each other, as O, to the Point , meaſure 
the Diſtance, which ſhall be equal to the Length ri 
AB, NINA nk NN IP 
th 
II. To wigs the Diſtance 4 1200 Places where th 
one is inacceſſi ble. th 
Let the Diſtance from A to B be that which is th 
required, and B inacceſſible, becauſe of a River th 
which hinders all Approaches. In 
1. From A draw a right Line twenty-two | Feet | 
long, as AC. th 


2, Set 


5 
5 
e 
: 
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Set your Inſtrument upon A. and look 


a the two fixed Sights upon the Point C, 


and through the two movable nn] upon B: Then 
compute the Angle P A E of ninety three Degrees. 


3. Carry the Inſtrument to C, and look through 

the two Red Sights upon the Point A, and rough 

| the two others upon B, and then compute -the 
Angle FCG of thirty-three Degrees. 

4. Draw upon Paper a Line equal to A C, i. ei. 

of twenty-two Feet, as HI. 


5. Upon H make an Angle equal to the Angle 


of Ts Fi e<DAE, i. e. of ninety-three Degrees, 


as K HL: So alſo upon I make another Angle 
MT wot. Angle FCG, as MIN. 


6. Lengthen the Sides HK and IM, and in 
the Place where they interſect, as at O, let fall a 
Perpendicular upon H, which will give you the 


Diſtance A B. 


II. 25 fund the Diſtance of two Places which 6 are " 


inace efible. 


Let the Diſtance AB be to be mea caſtred.” 
1. Take a fixed Point C, from which 8 a 


right Line CD, which ſhall be thirty-three Feet long. 


2. Set the Inftrument upon C, and look through 
the two fixed Sights upon the Point D, and through 
the two others upon the Point A : Then compute 
the Angle K CH, for Inſtance of ninety Degrees. 

. Leave the Inſtrument as it is, and remove 


the movable Sights, till through them you may ſee. 


the Point B, and then compute that Angie, for 
Inſtance thirty: ſix Degrees, as i CH. 
4- Carry the Inſtrument to D, and fit i it ſo, as as 
that through the fixed Sights you may ſee the Point 
D 3. 85 BW and 
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C, and through 
Point B: Then compute this Angle, which may 
be of 100 Degrees, as g DE. 

5. Leave the Inſtrument as it is, and turn the 
movetle Sights till you may fee the Point A through 
them ; FR compute that Angle, of thirty De- 
| 8 asf De. 

6. Afterwards draw a Line of thirry-t -three Feet 
upon Paper, to repreſent the Line CB, as L M. 
With the Reporter ſet two Angles at L, one 
of ninety Degrees, and the other of thi 
grees, ſo that the firſt n LO may repreſent the An- 

gle HCR, and the other NLP the Angle 10H. 

8. Lengthen the Sides LO and L P. 

9. Add two Angles to the other Point N, one of 
100 Degrees, as q mr to repreſent the Angle of 
the Figure E DG, and the other of thirt De- 
grees, as q M 8, to repreſent the Angle e D | 


IO. Lengthen the Sides MR, MS, and. ** 


where theſe two lengthened Lines touch the two 
firſt, as at TV. For this Diſtance TV will give 
you the Diſtance A B, which was required. | 


* o 
— * 


N. * meaſure the Breadth of a River with a Staff. 


r. Fix a Staff perpendicularly upon the Bank of 
2 River, as A. 


2. Cleave it at the End, and faſten a Croſs- Staff | 
into the Cleft, as BC. 

3. Stand behind the ſmall Croſs- Staff B C, and 
uſe it as you would the Sights of an Aftrolabe, i. e. 
move it downwards, till om B C you can ſee the 
other Side of the River at PA. 


4. Aﬀterwatds letting the ſmall Staff ſtand as 


it! is, turn the — one — Till 75 
B 


the two other movable. ones the 


rty-fix De- 


= 5 4 NC ee et T's 3 SMT; Foe „ LEI 2 = n = 9 * 
of „„ 2 — ST I i EN NES 88 rs SINE! r . n 


t 


BC you can fee the whole Length of the Bank :. 


Da. © En 


. . 
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Then tand behind B, and obſerve the laſt Place, 
where from C you can fee the Bank on the our, 


Side, as at E. 


Meaſure the Diſtance E A, i it vill give you 


| the'Breadth of the River AD. 5 
V. To deſcribe a Figure talen from the Field upon 


Paper. 
Let the Figure to be deſcribed be ABCDE. 


1. Set the Staff to which the Aſtrolable is — 5 


upon the Point E, and look upon the Point D 


through the fixed Sights, and through the two 


movable ones upon the Point A. Then compute 


this ſingle Angle AED, ſixty Degrees, for In- 


ſtance. 
2. Meaſure the Line A E of evterity-three F eet. 


3. Meaſure Ser Line ED of twenty-three 


Feet. 
4. Set the Inſtrument upon D, and look towards 


C with fixed Sights, and with the movable ones 
towards E : Then compute this Angle, of ſeventy 


Degrees, for Inſtance, as CDE. 
Let the Side DC be of ewenty-cight Feet. 


3 ; 
6. Seek the Angle b C d after the aforefaid Man- . 


ner, and let it have fifty Degrees. 


Meaſure the Line C B, for Inſtance, of thir- 


teen Feet. 
8. The Side BA will de found of itſelf, 


When this is done in the Field, then 

1. Draw a Line upon Paper twenty-three Feet 

long, to repreſent the Figure AE, as KF. 

2. With your Inſtrument make at the Point F 

an a_ equal to the Angle of the Figure d E a, 
ſixty Degrees, as K FG. 


D4 3. Lenihan 


1 


Angle K El, for Inſtance, of fifty Degrees. 


2 es 5 Side of NPs F 85 and add 


its Length to it, 5. e. twenty-four Feet, as FG. 
4. Upon G make an Angle equal to that of the 
ritt ure e Dc, i. e. of ſeventy Degrees, as f G h. 


5. Lengthen the Side Gh, and add the Site 
DC; i. e. of twenty-eight Feet, as GH. ; 
= i ſet another Angle pode to 
that of the Figure d Cb os fifty Degrees, as g H 1. 


6. Upon the Point 


7. Lengthen the Side H i, and add thirteen Feet 
to it, as H I, which may repreſent. the Side CB. 
8. Join IK together by a ri oo Line; which 
will give the laſt Side of the 


given Figure upon Paper. „ A 


z 


VI. To 4. ſcribe upon Paper a Figure taken from the 
Field, which is inacceſſible. 4 


Let the Figure ABC be to be deſcribed upon 
Paper from the Point D. 


1. From D draw a Line DE thirty-two F cet | 


long. 


movable ones towards A : Then compute the 
AnglegDf, of 105 Degrees. | 
. Leave the Inſtrument as it is, and remove 


the movable Sights till you can ſee the Point B, 


and compute the Angle g Dh of ninety Degrees. 
4. Leave the Inſtrument ſtill as it is; look 

through the movable Sights towards the Point C, 

and compute the Angle g Di of ſixty Degrees. 


5.- Set the Inſtrument upon E, and look through 
the fixed Sights towards the Point D, and through 


the movable ones towards A, and compute the 


3 6. Leave 


gure B A. and 
which at the ſame Time will t entrely y epeſen the 


2. Set the Infirument upon D, and look through . 
the fixed Sights towards E, and through the two 


ll 1 Uh « „„ WW nl ä R Ro E 
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6. Leave the Inſtrument as it is, „ 
chrough the movable Sights towards 2 and com- 
pute * le m Ek o* — e 
7. Loo rough the ame 8, 1 the | 
Point C, mo then compute A e K N for 


This 6 date in the Field, then 


I. Drawa Line of thirty-two F Feet + upon Paper, 
as OP, equal to the Line DE. 

2. Take an Angle of 105 at O, as 
q Or, which may repreſent the Fn of the Fi- 
gure f D g, and lengthen the Side O q. 

3. Leave the Reporter as it is, and compute ano- 
ther Angle of ninety Degrees, as r Os to repreſent. 
the Angle g Dh, and lengthen the Side Os. | 

4. Seek the laſt Angle of ſixty Degrees r O t, 
which may repreſent the Angle of 55 Fi igure 
2 DI, and lengthen the Side Ot. 

3. Set the Reporter upon the Point P, and com- 
pute an Angle of fifty Degrees, to repreſent the 
Angle I E k, as a Pb; 5 — gthen the Side P b till it 
meets with the Side G q in 0 For this Point of 
Interſection will mark the Point A. 

6. Leave the Reporter as it is, and compute ano- 
ther Angle of ſeventy Degrees, which may repreſent 
the Angle mE k, as a Pd; lengthen the Side Pd 
till it cuts the lengthened Line Os in E, which 
Point will mark the Point B in the Fi igure. 

7. Compute another Angle of ninety Degrees 
equal to the Angle nEk, as Pf; ce the 
Side Pf till it meets with the lengthened. Line 
Ot in G, which anſwers to the Point C in the 


Field-Fi Igure. 
8. Join 


% {New mau, f Geo 


Ar which Geometricians call a ; 


5. Jo CE, EG 2 e NET 
| aka Figars A N e up you 


CHAP: UI. 


Of ma of Plains. 


Eafuring of Plains is a Science which exc: 
eth us to meaſure all. Sorts of Sariaces of 


PROBLEMS. 


J. 75 meafure the Area of a right-angled T riongle A 5 C. 
1. Meaſure the Line A B, twelve Feet long for 


the Baſe. 

3. Meafſure the perpendicular BC, of eight Feet. 
3. Multiply the half of the Baſe by the whole 

Perpendicular, or the half of the * 2 by by 

the whole Baſe, by the Sum (forty-eigit Feet) wi 

be the Area of the TYRE which was deſired. 


Rr To meaſure the Area of an Angabe bs mag 
EF. 


f. Let fall a Perpend icular from F to ĩts oppoſite 
Side DE, which may divide the Triangle i into two 
right-angled Triangles, DG F, and FG E. 

2. Meaſure theſe two Triangles by the foregoing 
Problem, i. e. multiply the whole Baſe DG and 
GE by the half of the Perpendicular F G, or the 
whole Perpendicular by the half of the Baſes DG 


Thus 


and D E. 
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Thus for Inſtance: Let the Baſe DG be twelve 
Feet, and the Perpendicular E G ten. Take the | 
half of the Perpendicular, i. e. five Feet, and mul- 
| tiply it by the Baſe of twelve Feet, and the Sum 
| will be A 15 which gives the Area of the 
3. Let the Baſe GE of the Triangle F GE be 
ix Feet, and the Perpendicular FG ſtands as it did, 
.. to Feet. Multiply five by fix, or three by 
ten; the ſum will be thirty Feet, which will give 
the Area of the Triangle. Then add thirty to ſixty, 
the Sum ninety will be the Number of Feet in the 
whole Area off the given Triangle DEF. 


Ul. To meaſure the Area of an equilateral right-an- 1 
= gled Square ABC D. 8 — 
Mwultiply one Side by the other: AB for In- 
ſtance, of twelve Feet, by BC of twelve Feet, 
becauſe the Sides are equal: The Product 144 
Feet will give you the Area which is ſought for. 


IV. To meaſure the Area of a Parallelogram ABC D. W 
Multiply the ſhorteſt Side BC of fix Feet, by 
the longeſt Side AB of twelve Feet: The Pro- 4 


duct ſeventy-two Feet will give you the Area of 
the Parallelogram which was required. 


V. To find the Area of a Rhomb, A BCD. 


1. Let fall a Perpendicular from A to the fa 
DC, as AE. 8 5 „ | 
2. Let fall another Perpendicular from B equal 

to AE, as BF; and join CF togethgr. So that 
2 3 inſtead 
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inſtead of a Rhomb you have a Parallelogram 
AB EF: Then work by the foregoing Freten, 
See Prob. 28. Boot 1. Chap. 8 * 4 


vi 7o find the Area of a Rhomboid ABCD: 10 


1. Let fall a Perpendicular | from A to the oppo⸗ 

yy * Line DC, as AF. + q 
Let fall another from B, equal to A F, as BE. | 

3 Join CE together, and inſtead of the Rhom- 


boid AB CD you have a Parallelogram AB EF: 


You will find its Area by * fourth Froblem of 
this 9 : 


VII. 2 0 find the Area 5 any unequilateral duet. 


Let the given Quadrangle be ABCD. | 

1. Divide this padrangle into two Triangles 
ABD, and CD B. 1 

2. Divide each of theſe Triangles i into two right- 


angled ones, as AB F, B CE, AD F, DEC. 


3. When you have theſe four right · angled Tri- 
angles, ſearch their Areas by the two firſt Pro- 
blems of this Chapter: Then join the Sum of all 
cheſe Triangles together, and it will — iſ the Area 


which is required. I 


VII. To find the Area of any regular Pobgon 


Let the regular Pentagon demanded be ABCDE. 
1. Meaſure one Side of rf on as AB, for 
Inſtance, ſix Fathoms: Multiply this Number by 
the Number of the Sides of the 8 as here 
by five, becauſe this Polygon has but five Sides: 
The Product of this Multiplication will give you 
the Length of all the Sides. dg 
£17. de 

3 
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2. Let fall a 1 from any Side to F 


the Center of the Polygon, as FG: Then mea- 

fare this Line, five Fathoms, for Inſtane. 
. Multiply the Sum of all the Sides, by the 

half of the Perpendicular : The F will * 


the Area which f is required. ob ay ths 
| IX. To find the Area of any au + AB CDE. 


1. Divide the whole Figure into right-angled 


Triangles ; as this irregular Pentagon ABC 


into ABG, BCG, ADH, CDH, AEF, and DEF, 
2. When you have only right-angled Triangles, 
work by the firſt Problem of this Chapter; the 


Sum of all the Triangles reduced to one, gives the 


Area which 1s ſought for. 


X. To find the Area of a Circle. 


Redurs this Circle to a right-angled Triangle; 
by Prob. 2 1. Book t. Chap. 2. and then ſeek the Aa 
by the Rules of the firſt Problem of this Chapter. 


KI. To fond the Area of an ; oval Figure. 


1. Divide the propoſed Fi igure into four equal 
Parts, as AB CP, ſo as that the Line AB may 
make one Diameter, and CD another. 

2. Seek for a mean Proportional between theſe 
two Diameters; which you may thus find: 

Set the Diameter AB upon a long Line, and 
upon the ſame Line from the Point B ſet the 
other Diameter CD, as BC; then take the half 
of the Diſtance een A and C, and carry it 
on to B, as EB; this ſhall be a mean Propor- 


tional ; 


_ 
— * 
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tional ; then divide E B into two equal W 
E FE, FB; then draw a Circle an the Pr 
through the Point E B, Which ſhall be equal to the 
given oval 4 1 

3. Havin Circle, find its A by the fore- 
going Problem, i. e. raiſe a Perpendic | upon 
B, one extreme Point of this Diameter, which 
ſnall have thrice the Length of the Nee AB, 
and a ſeventh Part over, as BG. 

a 8 55 Jon the 2 6 Circle Ba the Point 
a right Line, WMC we a t 
Triangle equal to the given Circle z its Ates may 
8 "ran by che Rules of the firſt Problem of thus 

ter. 
{This Triangle which he fays is equal to the Are 
of the Circle is not expreſſed in the Scheme. 


XII. To meaſure the Surface of any equilateral . 
1. Let ABCD be an equilateral Square, which 
ſhall be the Baſe of the Pyramid given. 

2. Find the Area of this Baſe by Prob. 3 of 
this Chapter, of forty-eight Feet, . 

3. Multiply one of its Sides, as A B, by the 
Height of the Pyramid E F, that is, 12 by 28, 
whoſe Product will be 336 Feet. 

4. Multiply. 336 by 4, the Number of the Sides 
of this Pyramid, and the Product will be 1 1344 
Feet. 

5. To this Sum add the Area of its Baſe, 278 
eight Feet, and you will have the total Sum of 
Area of the Pyramid propoſed, viz. 1392 Feet. 


XIII. To find the Convex Surface of a right-lined 
„ 


1. Set the Height of the Cylinder B D upon a 
long Line. FOR 
2. 


ln 3 FSC * e r n * 
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FFT 
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get the ſame Line; begining at the 
42 che Diameter of the * of the-Cyhe- 


due marked CD, as DE. 177 


Divide the Line E B into two equal Parts, 


| BJ EF. 


4. With the Diſtance FD draw a Cincle; which 


ſhalt contain the Convex Surface of the given Cy- 
linder: This you ye by Prob. 21. Chap. 2. 


of the firſt Soak, ich teaches you to make 


a right-angled Triangle equal to a given Circle : 


When you have this Triangle, find Its are ze by 


5. When you have the Area of this Kengled 
Triangle, which repreſents the Convex Surface of 
the Cylinder, then find the Area of the two Baſes 
of the Cylinder by Prob. 1. of this Chapter: Add 
the Som of the two Baſes to the Area of that Tri- 
angle which gives you the Convex Surface of the 
Cylinder, without counting the Baſes, and you 
will have the general Sum of the whole Surface of 


Prob. 1. of this Chapter. 


the Cylinder, wich both its Baſes. See aun 


de Spherk & CGimndro, Lib. i. Prop: xi. 


XIV. E . find the Convex Surface of a regular Cone. 


her the given Cove be A BD, and its Diameter 
5 1. Set the Height of the Cone DB upon a right 
INE, 


2. Set its Semi- diameter CD upon the ſame 


Line, as DE. 


3. Divide EB into W Parts, E F, FB. 
4 Take the Diſtance FD, and —_ a am 
in 1 as the Cone * che Baſe. 


+ Dido 


5. Rind this Circle to a n e 
by Prob: 21. Chap. 2. of the ao and find 
its Area by Prob. 1. of this Chapte 

6. By the two forementioned P ms ſeek the 
Area of the Baſe of your Cone, and add this Sum 
to the former; the Sum total will give the whole 
Surface of the given CE” 8 Archimed. Lib, 


\ 
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XV. To meaſure the Cmvex « Swfuc 1 a Globe, 


1. Meaſure the Diameter A B, of —5 Feet. 
2. Find the Circumference of the Circle, —_ 
of that is the Diameter, which is 17 da thrice as 
long, and a third Part over. 

3. Multiply the Diameter by the Circumference; 
the Product will give you the required Surface of | 
the given Globe. \ 


Sts 3 r * 5 = 8 
. 3 


XVI. 7d the Area of ay Trapezium as 4BCD 


You muſt work by the Rules of Problem 7. 0 
this Chapter. | 


3 GE AS IR RAINS abode 


XVII. To find the Area of the Baſe of + a round Tower 
| where you can only come at one Part. 


1. Meaſure the Line AB, of fourteen Fathoms 
and from its middle Point draw a Perpendicular to 
the Arch, as DC, of four Fathoms. 

2. Multiply the Diſtance AD by the Remainder 
DI. 5.8.7, by 7; then divide by. 4 the Number 
of the Perpendicular D C. - 

Add to this the Length of the Perpendicular, 
i. e. four Fathoms, and it will give you the Length 
of the Diameter, to compleat the Baſe. 
4. When 
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Eaſuring of Solids i is a Science which thew | 

how one is to find the Solidity of Bodies: 3 
Solidity is Magnitude with Breadth, Length, and 
Thicknels. 


n 
1. To find the Selidity of u Parallelepiped. 


1. Meaſure the Height, Length and Breadth of 


the Parallelepiped. 


2, Multiply the Breadth AD, of two Feet, b 
the Length A B, of four Feet, and the Sum WI 
give you the Area of the Baſe. _ 

3. Multiply the Number of this Area by the 


Height of the Parallelepiped, which here ſhall be 


eight Feet; and the Product from thence will ſhew 
you the IG required, of Oxy IO 4 ons.! . 


II. To * the Solidity of a Priſm. > I 


1. Find the Area of the Baſe ABC, by Prob. 25 
Chap. 3. Book 2. of ſix Feet. 
2. Meaſure the 1 E F, here of nine Feet. 


: $Þ Multiply 


| of nine Feet. 


Mufti the Baſe br lr Hes ht, WY Ey 
'S the aa 54 will [rat gh oldity ei 
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III. 'To find the Solidity if. 1 & WEIL 


1. Find the Area of the Baſe by Prob 21. Book ſl ** 
1. „ Chip: 2. and by Prob. 1. Chap. K Book 2. N. 
for Inſtance five Peer. . EY 


2. Find the Height of the Cylinder A B, here 


3. Multiply the Area upon che Hei ht, i. e. 5 by 
9. and the Sum 4⁵ will give che Solidity required. 


TV. To find the Solidity of Pyramids, and Cones. 


* 
R / . ST LOR 
J EIT "Ss r 


I. Meaſure their Height F E. and A B, for in. = 
ſtance, of twelve Feet. Pre 
2. Find the Area of their Baſes x: ha of hs | 
given Pyramid by Prob. 6. Chap. 3. Book 2. of 
ſixteen Feet; and that of the * by Prob. 10. 

Chap. 3. Bock 2. of ſinteen Feet. 8 

3. * Mukiply the entire Height by the third Pat mic 
of the Baſe, i. e. twelve Feet by five Feet four late 
Inches; or the whole Baſe by the third Part of the 0 
Height, i. e. ſixteen Feet by four Feet; the Sum by 

- fxry-four Feet will give the Solidity of the Pyra- wel 
mid and the Cone ; for this is equal to the given 2 
Pyramid: And becauſe we are to find its Solidi will 
that alſo will be equal to the Solidity of the fame 
Eyramid. 

V. 25 0 fund the Saag of a Glut. a r 

; forr 

I, Multiply the Semi-diameter AB by the Sur- will 
face of the Globe, which you ſhall find by Pro- whi 


blem 15. of the foregoing Chapter, „ Ti 
2, Di- 


* 


| | lateral right-angled Square, 


CWP IS WE OS EP 


4 Con; „ 
2. Divide this Sum by 3, and the Quotient 
gill give you the required Solidity : For Inſtance, 


let the Semi-diameter be 28 Feet, and OI 
| vex Surface 9856 Feet z multipl 
= the Product will be 275968 3 
and your Quotient 919853 will 
Number of Feet which make up the W of 
= this Glabe. - 


10 this by 28, and 
_ that by 
giye you — 4 


VI. To fud the Salrdity of @ T e 
Since a Tetratdrum is nothing elſe but a Trian- 


1 gular equilateral Pyramid, its Solidity muſt be 


ught by Prob. 4. of this Chapter, z. e. by mul- 
tiplying the Baſe by a third Part of the Hei ght, 


A or the lf hen? by a third Part of the Baſe ; 55 | 


Product wil ſhew the Solidity which! is required. 


VI. To find the Solidity of an Oraitrum. 
Since an Octaëdrum is made u UP of two Pyra- 


mids which have one common Ba i. e. an equi- | 


1. Find the Solidity of one of theſe Pyramids 


by Prob. 4. of this Chapter, for Inſtance, of ſix- 


teen Feet. | 
2, Multipl y. theſe 16 Feet by 2, the Product 
will give he required Solidity of 32 Feet. 5 


7 VIII. To find the Solidity of a Dodecaidrum. 


If one draws from the Center of a Dodecatdrum 
a right Line to every angular Point, one may 
form twelve equal Pyramids, every one whereof 
will have a regular Pentagon for its Baſe ; upon 
which Account, 


1 21, Find 
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1. Find the Solidity of one of theſe enchve By 

© ramids, by the ſame fourth Problem 5 and let it 

be, for Inſtance, of twelve Feet 

2. Multiply theſe twelve Feet by he Number 
5 of the Pyramids, i. e. 12 5 the Produc 144 gives 

the why red as; 


i} 


Iv. E 0 find out the Solidity of an 22 


This ding formed of twenty equal 7 raid 


if one draws right Lines from its Center to ever 

angular Point, one muſt, 

I. Find the Solidity of one of theſe Terracdu 

by the ſame fourth Problem, for Inſtance, of eight 
cet. 


2. Multiply 8 by 20, the Number of the zi 
tratdrum; and the Product 160 will ſhew the g 


Number of the ſolid Feet in che given > as 


X. To find the Solidily 1 a Cube. 
By the third and fourth Problems of the forego 


ing Chapter, multiply the Area of the Baſe 125 the 
Length, and the Product gives the Solidity. 


XI. 7 ind the Solidity of a ſolid Nbomb, and Rhomboil. 
| 3. 'L1 = 


Find the Area of the Baſe of a Rhomb by Prob. 
5. of: the foregoing Chapter, and the Area of the 


| Baſe of the Rhomboid by Prob. 6. of the ſame: i 


When they are found, multiply them by their re- 
ſpective Lengths, as was directed in the forego 
ing Problem, and the Product gives the Solidity 


required, 
XII. 7 


pa 
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xl To find the Solidity of a Wall, Rampart, car. 


tain, &c. 

This is done by Problem: 1. of this «Chap. 
ole Sh P. v. 

07 weafuri ng Concave Bodies. 


Eaſuring Concave Bodies is a Fa which 
Fo teaches us to find their Capacity, that . ſo. 
we may know how much they contain : Cylindro- 
metrical Bodies have need of a Cylindro-metrical: 
Scale; and Cubo-metrical Bodies have need of a 
Cubo-metrical Scale: So that theſe two Scales are 
made uſe of in the meaſuring of Concave Bodies. 
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PROBLEM S. 
I. To find the Capacity of a Concave Parallelopiped. 


By which I underſtand all ſquare Bodies; as 
Chambers, Granaries, Cellars, Towers, Pits, Sc. 
So that if one would know how much they con- 
tain, he muſt, 
1. With his Cubo-metrical Scale meaſure the 
Height, Length, and Depth. 
28. Multip the Length by the Breadth, and ; 
their Product by the Height. 
3. Examine how many Meaſures the n Sm 
takes up upon the Scale, and ſo the . Ca- | 
pacity may be found, "A 

E 3 I. E 2 


P AO <.Xit ie. 
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U. 25 Ind the: "Capacity * a4 Did. 
I. " Keke 5 its Breadth at the Top, AF, , fie 


Fathoms and one Foot. 


2. Meaſure its Breadth at the Bottom 0 D, ole 
ven Fathoms five Feet. 

3. Meaſure its Depth CG, nine Fathoms. 

4. Meaſure its Length, 496 Fathoms. © 

5. Add the two Breadths together, and multiply 


the half of the Sum o the Length of the Ditch; 


there will be 6438 Fathoms. _ 1 

6. Multiply theſe 6436 Fathoms by the Jeptl 
g Fathoms, and the Product will be 37944 Fa. 
thoms, or 347652 Feet, _— 125 ch apacity 
required. 


7 4 


HI. 25 find the ct of cum, Kurs, and 


bother Prifms. 


1. With a Cubo-metrical Scale meaſure the 
Hg of the Priſm. 

2. Find the Area of the Baſe. 
3. Multiply that Number by the Height, and 
you will find the Capacity. 


IV. 2 find the Capacity of any regular kk 


= * the Area of the Baſe wich a Cube- 
metrical Scale. 
2. Meaſure the Height likewiſe che 125 Way. 


3. Mukiply the Height by the Area of the Baſe. 
4. Divide the Product by. three, and the Que- | 


tient will give you the Ca acit 
| pas 8 v. To 


_ kad a =o A 


me 


of 
de 


1 ** 2 the C. ity of 4 Pe 
a: | Meaſure the An 1 — Baſe with x Cubo- 
metric, or 9 Scale. 
2. Multiply this Number 5 ae. of the 
| Height, and you have the Solidity. 


VI. To find the Capacity of- a 


1. With a Cylindro-metrical, Scale find! the Arts 
of its Baſe. 
2. Multiply that by the Height gf 6 the = Cylin 
der; the Quotient gives its ene 


VII. To fd the Capacity of 4 7 — f! Cone , 
Vertex is cut off. 


1. Find the Area of each Baſe by the - Clindro- 
metric Scale. 

2. Add the Sums ogether, ard multiply its 
Height by the half of that Sum ; 11 W 
will 1＋ꝙ•a!  _. 4 


VIII. To find the Capacity of a Barrel whoſe Heads 


are equal. 


We muſt taks Notice that the Rod by which a 
Veſſel is to be gauged, is marked wah different 
Meaſures ; and ſo one Side of the Gauging-Rod is 
for the Length of a Barrel, and the other for 21 0 
In anſwer therefore to the Queſtion propoſed, _ 
1. Meaſure the Area of the Bottom A B. 

2, Meaſure the Thickneſs with the Gauging- 
Rod, and by that take the Surface of the Belly of 


the Barrel, | 
E 4 © Add 


36 A Neu Heutiſt yr See 


Js: Add theſe two Sums together, and _ th 
the half by the Length of the Veſſe), ry the Produ T 
gives you its ny. % N 455 e 
IX. To fon the Capacity of a Bere 1 1 | Hea 

= | are unequal.” Rats pg I, 

1. Meiſite the Diameter of the Head A, and 
by this known Diameter meaſure its Surface. 

5 2. Meaſure the other Diameter EF, and N m 
18 N find the Area of that Head. _. | B 

3. Add theſe two Sums together. 2 : 

4. Find the Depth of the Barrel C D, by nich W 
you find the Surface of its Circumference ; by + 
Prob. 22. Chap. 2. Book 1. and by Prob. 10. Chap. | 

. Book 2. : 

5. Add the 1 of this Surface to che Sum of | 
the two Heads; then multiply the half of all theſe AW 71 
added together, by the Length of the Barrel : & | 
val give you the Capacity. | | 
* SER 8 7 | O 
8 : C 

CHAP.-VI. : 


= of TRANSMUTATION. 


DH) knw 


Ranſmutation is a Sate which teache# us 
to encreaſe or diminiſh any given Figures, 
or to give them another Form. We ought to take 
Notice, that what is here ſaid of Figures, may al- 
ſo be underſtood of Bodies, when one would give 
them another Shape which they had not before: ] 
But ſince we produced ſomewhat of this Matter = 

* 2. Book 1. from Prob. 21. to the End 70 
e 


Tranſmutation of Bodies. oh 


A New Treatiſe of C Gee y. 
the Chapter, we ſhall at preſent ou treat oo the 


PROBLEMS. 


; A T 0 turn a Older into a Paralupiet f the on 


: Height. "LP 
1. Inſtead of the Baſe of the Cylinder” * B A, 


make a Square A BCD, by Prob. 23. Chap ; of 
= Book 1. 


2. Raiſe upon ABCD four Perpendiculars of 


me Height of AB, which may repreſent the 


Height of the Cylinder, as EFGH. 
3. Join EF, EH, FG, and GH together by 


right Lines; and you have the ann 


I J. To turn a Cone into a Pyramid of the ſame Height 


1. Make a Triangle, Square, Pentagon or what 
other Polygon you pleaſe, equal to the Baſe of the 
Cone C BD, and let it be the Baſe of a Pyramid, 
as AB CD. 

2. Raiſe a the Middle of the Baſe F a Per- 


F of the Height of the Cone B A, as 


; then draw from ABCD Lines to the Point, 
and the Pyramid is made. 


III. 7 0 turn a Peralllpiped into a Cplnde, 


Make a Circle equal to the Baſe of the Paralle- 
lepiped, and raiſe this Circle to be as high as the 
Parallclepiped, and the Work is done. 


= 4 


” 
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IV. To turn @ Pyramid into a x 
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1. Make a Circle equal to the Baſe of the Py- 


— 


ramid. * e 
2. Raiſe, upon its Center a Perpendicular as 
gn n the Pyramid, as . 

3. Draw the Extremities of the Diameter CD 
together till they meet at the Top of the Perpen- 
dicular A, and the Cone will be finiſhed. — 


V. To turn a Priſm or a Cylinder into a Pyramid or 
a:Cone f the ſame Height, or the contrary. 


"Iv Enlarge the Baſe of the cylinder three Times 
as much as it is, by Prob. 1. Chap. 2. Book 1. 


2, Upon its Center raiſe a Perpendicular as | 


high as the Cylinder, and draw the Extremities 
of the Diameter together to the Top of the Per- 
endicular, and the Pyramid will be made: In 
like Manner you may turn a Cylinder. or a Priſm 
into a Cone : On the contrary, when you would 
make a Priſm or a Cylinder equal to a Pyramid or 
a Cone, you muſt make the Baſe of the Pyramid 
or of the Cone three Times leſs, and then up 
this Baſe erect a Cone or Pyramid of the Height of 
the Priſm or Cylinder given. | 5 


VI . To make a Cube equal to a Parallelepiped. 
I. If the Baſe of the Parallelepiped be ſquare, 
find a mean Proportional between its Height and 


one Side of the Baſe; this mean Proportional will 
be the true Meaſure of the Cube required. 5 
| D 2. 


5 
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be given, by Problem 1. of this Chz 
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2. it the W bs = A Plans turn it 


t uare Prob. 25. Chap. 2. Book 1. then 
E pa at pd and your YORK vill be done. 


VII. 2 0 , make a Cube equal to a dune hn. 
1. Make a Parallelepiped al w a Cylinder 


2. Afterwards make a Cube N to o that Paral- 


4 lelepiped, by the precedent een and you 


have the Cube defired. | 


VIII. To make a ; Cube equal to a 2 given Cone. 


1. Make a Parallelepiped equal to a given Cone, 


by Problem g. of this Chapter. 
2. Afterwards make a Cube equal to that Paral- 


lelepiped by Problem 6. of this Chapter. 


IX. To make a Cubt equal. 40 4 Pyramid. 


This 8 muſt be wre My Int like the laſt 


Rees” 


X. nut- Coe dei n- c. 


I, Take one of the great Circles of your Globe, 
and make it four Times bigger, by Prob. 11. 
Book 1. Chap. 2. 

2. Raiſe a Cone upon this Baſe as lich as the 
Semi- diameter of the Globe A B. 
. 3. HO. Cone CDE will be equal to the Globe 


XI. 75 
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"Xl. To ; make Cube equal 90 given ch. 
| | Make a * equal to a Globe, by the fore 
3 Problem. 
2. Make a n equal to cis Cone, 
by Prob. 5. of this Chapter. 
3. Laſtly, make a Cube equal to this Parallele- 
| ee on Prob. 6. of the fame Chapter. S 


Here we continde our Treatiſe of Gabe, be- 
ing perſuaded, that the Things which we have ſaid, 
will be enough for thoſe who would make any 
Progreſs 1 in Fortification 8 


A NEW 


8 * 1 8 
, 4 * 1 * * . 
I CY 147 « F 
s [1 4 Q 
5 8 : . L 4! 6 4 
. f 1 * "4 - 14 
2 G : 7 . <, > r 
, , : - ; „ : 
” a ! 1 0 4 5 w_ : 
: . { * . 2 
| * 
: I , Focal : 3 K 
2 k * % = - f 4 
a A > LA 2 71 — - 
7 "4 * .* 5 1 
4 1 
8 a $ 0 5 4 
N F ; « $ . 7 , 68 2 
8 x S 1 4 x L 
y - . * : 
"= 
» 2 4 . i i * © 
O F 


* 
* 


„— ä 


BOOK I. 


r 
Sect. 1. Of the Definition of military Ar- 
. „„ 


| Ortification, or military Arehitecture, is an 
Art which teaches Men to pes, them- 


ſelves with Ramparts, Parapats, Moats, 
Covert Ways and Glacis's, to, the End 
the Enemy may not be able to attack any Part 
without great Loſs of his Men; and that the ſmall 
Number of Soldiers which defend the Place may 
be thereof able to hold out for ſome Time. 
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Ertain it is, that Fortification was original. 
AA ly very inconſiderable; for in regard that 
Men had nothing to fear at that Time but the Af- 
ſaults of wild Beaſts, and Robbers, they had ng 
other Fortifications than ſimple Hedges, which 
continued ſtill in Uſe 328 Years before our Saviour; 
at what Time Alexander the Great found the Hir- 
 canians and Mardians fortified after that Manner, 
9. Curtius, Lib. vi. Cap. v. Afterwards they for- 
tified themſelves with Walls, thoſe Hedges being 
eaſy to be cut down. But Ambition increaſing, in 
regard that they who coveted Dominion over 
others, foon found a Way to leap over theſe feeble 
Defences, they added a Mogt, and in making 
this Moat they raiſed at the ſame Time a Rampart, 
behind which the Beſieged placed themſelves, to an- 
noy the Enemy with their Arrows. The Enemy, 
not able to ſurmount thele Obſtacles, reſolved to 
venture ſome Arrows to paſs the Moat, and 
lodge themſelves at the Foot of the Wall, whence 
the Beſieged could not chace them, notwithſtand- 
ing the great Number of Stones which they threw 
dopn io annoy the Aſſailants, becauſe the Enemies 
A covered themſelves with their Bucklers whieh 
they held over their Heads. This obliged thaſe 
within to make Holes in the Walls, and through ; 
them to ſhoot their Arrows at the Enemy to hin- 
der them from attacking them. For which Way 
ſoever they came, the Arbalęſta annoyed them. Ne- 
vertheleſs the Foot of the Walls were without De- 
tence, ſo that the Enemy lodging themſelves between 
the neareſt Holes, they bethought themſelves of 


Bock I. 


For the 


the Wall. it is, that they ſoon invented cer. 

W tain Engines, which we call ar this Day Batterin 
N. which were ſtrengthened at the Head wi 

: maſly Point of Iron, and fo pufhed againſt the 


Wall of thoſe ſquare Towers, an they brought 


l them to Ruin. After which they made Roundels, 
= which were looked upon as a ſtronger Sort of For- 
tification, till Pos be an 5577 be known in Eu- 


rope. For we find in „that in the 574 


1380; under the Reign of wy hero the Son 


of Charles IV. a certain Franciſcan Monk, whoſe 
| Nam was Berthold Schwarts, of Fribur og in Briſgau, | 
| © 


ſhewed the firft Uſe of Powder to the Yenetians, 
then at War with the Genoeſes. After which they 
made Cannon to batter Places; the furious Execu- 
tion of which, ranverſed like a Clap of Thunder 
thoſe feeble Walls ; which obliged them that were 
attacked with theſe aſtoniſnin aging, to erect 
a good Rampart behind their Walls, and to make 
the ſame Walls much thicker than before. © © 
E his Manner of Fortification would have ſub- 
ſiſted a long Time, had it not had one Defett ; 
which was, that thoſe Round Towers had one 
Part in the Form of a Triangle, which could not 
be ſeen by thofe within; and which the Enemy 
coveted to batter, on purpoſe that he might 
lodge himſelf ſecure from the Shot of the Beſieged, 


who could not fee him in that Part. To correct 
this Default, they filled that defective Part with, 
good Earth, which being environed with a good 
Wall, formed alſo two Points which looked to- 


ward 9 Field, as now do the Faces of a Baſtion, 
and 


king ſquare Towers with Holes on every Side :. 
8 Wg at the Head of the Walls, to hin-, | 
ab oh a nt lodging between the Holes in 


8 
\} 
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and which covered that Part. The Enemy ſeeing 
that, eee e Bonn BE 
So that the Beſieged found themſelves obliged to 
add an to ks Faces, to plant Cannon upon. 
them, and prevent the Enemy from doing ſo much 
Miſchief to the Faces as before. And thus the 
- Baſtions were invented, as we ſee them at this Thy 
built * the As of the Gange. « 


Sect. 3. Of the Parts of Friction. | _— . 


| HERE are three Parts of it; that is to lay, 
T Tchnography, Orthography, and Sctnography.. 
chnography is what we call the Plane, or Repre- 
ſentation of the Length and Breadth of a Fortreſs, 
of which the Parts are marked out either upon the 
Ground, or upon Fa... 

' Ortbography is ed the Profil, or the Repre- 
ſentation of a F . made and raiſed, ſo that 
a Man may ſee the Length, the Breadth, nd 
Height of its Parts. 

Scenography is the PerſpeRive of the Parts of 2 
Fortreſs. 


8 * 
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Sect. 4. 07 the Diviſion of military eue, 


Ortification is Regular or Irregular : 
 _ Regular is that where all the Sides, and all 
= Angles that compoſe it, are equal one to ano- 
ther. 
Irregular is that where all the Sides and Angles 
are not all equal nor uniform one to another. And 
it is either durable or tem 3 
Durable is that which is built to continue a long 


Time. 
3 Temporary 


© © 
S — 


— — 
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Jemporary is that which is erected in caſe of 
Neceſſity for a little Time: And under this Sig- 
nification are contained all fort of Wyſs erected: 
for the ſeizing upon a Paſſage, or ſome Hill, or 
when they make Circumvallations, and Counter- 
vallations; that is to ſay, Redoubts, Trenches and 
Batten #5, 1 gps 
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„ TE. 
Of the Parts of a Fortreſs, and its Angles. 


T = E Courtain, ſee Chap. 4. under C. 
The Flank, ſee Chap. 4. under F. 
The Face, ſee Chap. 4. under 1 | 
The Face prolonged, is the reſt of the Flanking 

Line, after you have taken away the Face. _ 

. The Blank prolonged, is the prolonging of the 

Flank to the exterior Sides. 5 | 
The Demi-Gorge, ſee Chap. 4. under D. 

The Capital Line, ſee Chap. 4. under L. 
The Line of Defence, is made high and razing, 

ſee Chap. 4. under L. VVV 
The Complement of the Courtain, ſee Ch. 4. under C. 
The Diſtance of the Polygons, ſee Chap. 4. under D. 
The half Diſtance of the Polygons, ſee Chap. 4. 

under D. 

The interior Side of the Polygons, ſee Chap. 4. 
under C. | | 

The exterior Side of the Polygons, ſee Chap. 4. 
under . ; | 

The ſmall Diameter, ſee Chap. 4. under P. 

The great Diameter, ſee Chap. 4. under G. 
See the Plan repreſenting all theſe Parts. 


1 — 


of 


HE e of the Ge e. ng Bana 
2 is that which is made by drawing right 
Lines from the Center to the two we Angle 


the Polygon: 
The Angle of the Circumference is the mixed An. 


For which is made by the Arch, which 1 is Fave 9 


rom one Gorge to the other. 

Te Flanked Angle . is the Angle compoſed al 
two Faces. 

Tue Planting Angle is the Angle compoſed of 
the Line of Defence, and the Courtain. _. 

The Angle of Comnpltmbiit of the Line of Defence k 
the Angle which is made of the two Complements, 
where they interſect bt another. 
we Angle Form-Flaiik is the Angle which is 

compoſed bf one Flak and one Detni-Gotge: 


The Avigle Form-Face is that which is come | 


by one Flank and one Face. 


The Angle of the Mott is that which is made be 


fore the Courtain where it cuts itſelf. 
The Re-entring Angle is that which retires inward. 
The Saliant Angle is that which advances toward 
che Field. 
See the Plate A. 
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Of the Terms of the Meaſures. 


\ ROD i the Length of twelve geometrical 


Feet, and i is made 1 of in n and 
Holland. . 
4 lulu, 


* 
o C : 
*, 
— 
8 — J E 
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= 4 Fathom is the h of ſix geometrical Feet, 
of which they make ule in France- | 
wm” geometries] Pace is the Diane of five ge · 
metrical Feet. 
Fee fp Pace is the Diſtance of three geome. 
trical Feet. f 
We Cubit is the Length of one Foot and a half. 
Doe geometrical Foot is the Diſtance of twelve 
= Thumbs Breadth. | 
=_ 4 Thin#'s Breadih is the Length of twelve 
Lines, of which the one is a Barley-Corn's Di- 
ſtance from the other. 


A German Leapue is the Space of 4000 geome- z 


trical Paces. 
An Italiam League is the Space of oo geome- 


W trical Paces. 


A fimple French League is the Space of 1000 
geometrical 

A common League is the Space of 2000 geome- 
trical Paces. 

A Furlong is the Space of 125 geometrical 
Paces, of which they make uſe in Greece. 0 
A  Paraſangue is the Diſtance of thirty Fur- 

"= „or 3750 geometrical Paces, made uſe of 

erfoa. | 
* be fimple Schenus or Cord is the Diſtance of 
* Furlongs among the #g yptians. 
Compound Schenus is the Diſtance 4 ſixty 
"— in ppt. 


F 2 | CHAP. 


68 4 4 Tre _ a orti 


of the Names and Ter erms n fe f as 4 
in attacking, as in the, Defence of Place 
en HK jet down. eee 


72 NG 8. are che 8 sides . terminate 
and bound to the Right and Left the We 
Works, as ey Horn and. ä WY 

Wings of Armies, are the Regiments poſted u 
the right and left Hand, when the Army is 125 

up in Battalia. 

Anteſtature, is a ſmall Retrenchmeiſt 2 ct 
Gabions, to poſſeſs the Remainder of the Sand 
„ 

Approaches, are all Sorts of Advantages, by the 


Aſſiſtance of which we advance toward 2 55 | 


beſieged. 

Arriere-Guard, is that Part of the Army | 
marches after the main Battle, to hinder and ſtop 
Deſerters. Ne 
*. is a Place appointed for the forming 
and Preſervation of every Thing that 1 Is neceſſary 
for Defence and Aſſault. | 

Artillery, is all Sort of F ire-Arms. LR | 

Aſſault, is an Attack made upon a F ortreſs, t to 

win it by main Force. 

Attack, is an Effort made by the Beliegers, to 
approach the Walls of a Fortreſs. 

Falſe Attack, is an Effort to the ſame End, but 
more remiſs, to oblige the. Beſieged to divide their 
Forces. 

Do attack in Flank, is to wann both Sides of tbe 
Baſtion. 


Bacult, 
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Bacall, is a Gate that is made like a Pit-Fall, | 
with a Counterpoiſe, before the Corps de Gards ad 


vanced near the Gates, and which i is e by 


two great Stakes; aPortcullis. 
Banguette, a little Foot-Pace at the Bottom of 
the Parapet, upon which the Soldiers get up to 


fire into the Moat, or upon the Covert-way. 


Barri cadoes, are Trees cut with ſix Faces, croſſed 
with Battoons as long as a Half-Pike, bound about 
with Iron at the Feet, and ſet up in Paſſages or 
Breaches to keep back as well the Horſe as Foot. 

Barriers, are great Stakes planted ten Feet one 
from another, about four or five Feet high, with 
their Tranſoms or overthwart Rafters, to ſtop thoſe 
that would enter with Violence ; and where they 
cry to every Body that ſhew themſelves, Whence 
come ye? 

| Baſtion, is a Heap of Earth uſually raiſed upon 
the Angle of the Gorge, compoſed: of two Flanks 
and two Faces. 

Hat Baſtion, is that which is A upon the 
Courtain, when it is too long to be defended by 
the Baſtions on each Side. 

Battalion, are ſeveral Foot-Soldiers Wale in 


Battalia: It is compoſed of two Marches of Muſ- 


queteers, and a Center of Pike-men. \ 

| Battery, is a Place raiſed, whereon to plant the 
great Guns, and play upon the Enemy. 

; Berme, is a little Space of four or five Feet, left 
at the Foot of the Rampart without, to prevent 
the Earth from falling into the Moat. 


5 3 Blinds, 


Blinds, are Pieces of Wood ſet . upon t 
Trenches ts ſuſtain the Bavins or Hurdles laden 
| with Earth, which are to cover the Trench. _ 

' Red Bullets, are Bullets made red-hot ina Forge, 
with which the Canon e 9 
Houſes or Magazines. 
bs Boyau, is a Moat bordered with 2 

-  {s.drawn from one Trench 10 another for bene 
Communication, 
Breacb, is the Ruin which the POE Ska Mine 
makes in a Fortification to take it by Aſſault. 
Briſure, is a Line from four to are Fache 
which is allowed to the Courtain and Orillon to 
| Flank. © hollow Tower, or £0 nne concraled 
F . 


hich 


4% : 


C. 


A B is a Kind of à Wodden Choſt 
wherein are put from three to ſix Bombs, which is 
| placed under Ground, to pots, in the Air, in 
amp Pong, isa finall Body of any Army Rd 

Camp Fhing, is a im 0 W 
keeps the Field, ro prevent — Incurſions of the 
— my, haraſs the Country, hinder Convoys, and 
to throw itſelf into any beſieged Place, 

| Caponiere, is a hollow Lodgment of about four 
or five Feet, bordered with a little Parapet of 
above two Feet high, to hold Planks laden with 
Earth; there are little Embraſures ſometimes made 
in them, which are called Murdreſſes. This DBedg- 
ment is wide enough to contain twenty or thirty 
Soldiers, and is uſually * "= the ne 
of the Counterftcarp. 


Car caſſe; 


abou it: All which is put in a Kind 


which has a thin Plate of Iron at 1 

= 15 by two Branches of 

= Circles of. the ſame 
det thin Plates there is a 


f ah which. is after wards forced into che A te 
N mo. 

=_ Sache is a Roll wherein he Charge of the 
[ 2 3 Lary which, heſides 458 2 on 

= fiſts of ſeveral Chain-Rings, en - 
= Its, Heads ee and other Iron Ma- 
terials : And the Cannon concealed in the retired 
Flanks is uſually charged with ſuch Cartouches to 
make the more Haygck. | 
Caſcuus, are certain Wells, ſome more hollow = 
than others, which are made in the Retzenchment 
of f the Platform near the Wall, to give Air to 

e. 

Caſamatte, is a certain Vault made in a Past &f 
the Flank which is next the Courtain, all of Maſons 
Wee it is made to fire upon the Enemy, and 
defend he Face of the oppolite Baſtion aud the 


_ is a Maſs of Earth raiſed 2 a For- 
treſs, to lodge the Cannon, to ſcour the Field, 
or oppoſe a commanding Wark. | 

Chandeliers, are Wooden Parapets coyered with 
Bavins, filed wagh fi vth about a Foot high, made 
uſe of in A ines and Galleries, to co- 
ver the Wo — 3 hinder. the Beſieged from 
conſtraining them to quit their Labour. 


„ Chauſes 


' » Obaiſes Trappes, or Caltrops, a Irons wh 
Pp, Chr four Inches Jong, ſo Apel, the 
which Way ſoever they fall, one Point ſtill lies 
uppermoſt ; they are made uſe. of key ws br 
Moats and Breaches, to ſtop the ha "corny: on 


of the Enemy. © + e tal 
Cover Way, is a Walk ed ün che Mog EX 
tome the Country, having a Foot. Pace and, the | fie 
Glacis for a Paraper. 1 
he Chemin de Ronde, is a Walk benen th 
Ramp art and the Wall. M 
"The Shire or Chemiſe, is the Solidity of the Wal by 
from the Talus to the Stone Row. - Its 
Chevaux, or Friefland Horſes, ſo called, betrug 3 
firſt, made uſe of at Groningen, a City of Friefland V 
are great Pieces of Wood with ix Sides, driven Al 
through Piles or Stakes of Wood armed with Iron, n 
to hinder the Horſe and Foot from going forward. tl 
Circumoallation, is a Moat bordered with a Pa tl 
| rapet, which flanks itſelf from Diſtance to Di- te 
ſtance, ſunk about the Beſiegers Camp, as wel 
to hinder the Relief of. the Beſieged, as to ſtop © 
Deſerters. - t 
Clayes, are Twigs interwoven together having I 
the Figure of a long Square; they are placed up- : 
on an Allodgment, and covered with Earth; and NA 
ſometimes they are laid pen marlky Ground, to ' 
conſolidate it. 15 0 


Caffer, is a hollowed Depth from fix to FAT 
F cet, and broad from fixteen to eighteen,” all 
a-thwart a dry Moat : Upon the upper Part of 
this they place a Parapet, and a-croſs Pieces of 
Wood, covered with Clay loaden with Earth. = 
Commandment,” is a Height of nine F ect which 
one Place has above another, 


Book A Trane Portif tion. OY 
' Complement of the Courtain, is the Remainder of 
| the Courtain he you have taken away | its Flank, 
to the Angle of the Gorge. WIT 
Complement ef the Line of Defence, is ihe Re- 
mainder of the Line of Defence, after yo Yared 
taken away the Angle of the Flank. 

' Counter- Approaches, are Works which the Be- 
| fieged make to hinder | the Approaches of the 
Enemy. 
— is properly the declining 05 the 
Moat on that Side next the Country; although 
by this Term is underſtood, the Covert-way with 
its Mr 
' Counter- Forts are eertain Pillars and Parts of hs 
Walls, diftant Som fifteen to twenty Feet one from 
another, which advance themſelves as much as 
may be in the Ground, and Join themſelves to 
the Height of the Cordon by Vaults; to ſuſtain 
the Chemin de Rondes, and 1 of the Ram art, 
to fortify the Wall, and ſtrengthen the Ground. 
Counter-Guards, are triangular Pieces, in Form 
of a large Parapet, which raiſe themſelves above 
the Moat before the Faces and the Point of the 

Baſtion to preſerve them. 

Countermine, is a ſlibtetrancal Way which: the 
Beſieged make in ſearch of the Enemy's Mine, 
to make away the Powder, and fruſtrate the effect | 
of it, though fired by the Aſſailant. 
Counter vallabion, is a Moat guarded with a Pa- 
2 which the Beſiegers make to ſecure them- 
ſelves from the Sallies of the Garriſon. 

8 — = ch of — filled 5 Earth | 
placed upon the Parapet to e upon the ne > 
wichou being ſeen by chem. 1 K. 
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74 — Book k 
Cordun, is « Row Wb ae Which 


is placed where the Wall « Ray rote 


begins ; and it runs round 
Corridor, is the Covert-way | the Ca 
ſearp, round about 2 between the 
and the Paliſadoes. 
Comes or Horns, a 
toward the Field, and carry in the Fore- part c 
half Baſtions in the Form of Horns, . ich they 
preſent to the Enemy. 
Crowning, is a Work deaprt beyond th Home 
to keep the Enemy at a Diftance. 
Courtain, is the —— ſtreight Line chat runs 
about 2 drawn from one Flank to the 
8 bordered with a goo 3 five Feet 
b mg 
Why we 


Defenſes, are all FR. 1 Works that flank one 
another, and which the Enemy ran to ruin, be- 
fore he ſtrives to pals the Maat. | 

Dale, is a ſtreight 
which there is no marchir File | 

Dabors, are all Sorts ſeparate r as 
Ravelins, Half-Moons, Horaworks,- Crowaworks, 
Counterguards, Tenailles, £5c. the batter to ſecure 
the main Place. 

Demi- diſtense of Pahyons, ische Diſtance betweeg 
the exterior Polygons and the Flanks. 

Demi-Gorge, is a Line drawn from the F lank to 


the _ of the Polygon, 


Demi 


8 


S. man 1220 
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4 
89 cr 


— "OP" 2-2-5 


when the Moat in a Linde rider than it ought: 


g | the Flank and its Prolongation, 
Polygon. 


SA 0 SW DS WP 


Guns are diſcharge 
themſelves to ſurprize the 


X crock Water to facilitate the Pallage over to the 


x $ \ 
2 115 7 hats” *, #: - 2 « 
» ; * 8 £ F yo, 
0. 3 
— is Aankec 


fore the Point of — — it 18 — 


before che Courtain, 
db de. 


digging ĩnto the 


ſometimes nts Work is placed 


Deſcent into the Maat, 3 
Earth of the Covert-way 


| — 
= 3 — L 
| Fires, to ſecure the Deſcent into the Moat. 


' Diftance of Polygons, is the Line 


CES from 


Donjon, is a Place of Retreat, co chal wit 


a more e 


«nts a, Ky 
 Embraſure, the Hole through which ahe grear 


 Embuſcade, he Place where the Soldiers hide 


Enuceinte, the Circumference a Place, ſome- 
times lined, and compoſed of Baftions and Cour- 
tains, ſometimes not. 

Eſplanade, is the Place void of Houſes, beryeen 
the C_ and the en 


* 


a 4s: 8 3 e of the Baſtion 
toward the Field, and is the firſt attacked. | 

Fraſcins, are Bavins f mall Woad, two Feet 
broad, and four long, bound about at the Ends 
and Middle, thrown into Moats where there is 


Bu 


| 
| 
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76 6 Treat of Pate. 


alone, 


Pals. Braye, is a ſmall Rampart four Fathom 
wide, bordered. with a, Parapet, and a banquet, 


is made uſe of to fire upon the Enemy, when be 
is already ſo far advanced, that you cannot. force 
him: — from off the Parapet of che Body ef the 
Place 3 or elſe, to receive the Ruins which! the 
Cannon make i in the Body of the Place: 0 oi 
Flank, is the Part — 4 joins the Conrulti to 
the Face of the Baſtion, 80285 which the Face of 
the next Baſtion requires its Defence. 
Hlank Covert, is that, the exterior Part of which 
advances to ſecure the innermoſt ; which advanced 
Part, if it be rounded, is called an Orillon. 
Flank Fichant, 1s that which plays, and fixes its 
Bullets in a direct Line in the Face of the achoins 
ing Baſtion. 


Flank Razant, is that, Soon: the 0 hunde of | 


which with the Gounzin, the Shot razes the Face 


of the next Baſtion; which happens when the 


Face canndt be diſcovered. but from che "_—_ 

To Flank a "Place, is to "play upon 2. "aw in 
ſuch a Manner, that there ſhall. be no Part of it 
but what is defended ; and from which you may 
play upon the Enemy both in Front and Rear, and 
ſo oblige him to retire. 1215 

Forts of the Field, or Fortis, are all Fortreſſes, 
whoſe flanked Angles are diſtant one from another 
120 Fathom. They are only for a Time to guard 
ſome. Paſſage, or dangerous. Place; or. ay a 1 


are uſed in Circumvallation. 


Foudaz ge, is a ſmall Mine 9 ihe PRs 


which x Enemy would blow up. It is furniſhed 


with ſome Sacks of Powder, to which the Saw- 
7 cCeeʒdge 


round about the Body of the Place. It 


| Book 1. Ang 0 5 t t 


| cedge is fixed, which anſwers to another Poſt; to 


= the end it may be fired without Danger. 


Fraiſes, are Pieces of Wood >a, ſeven to cight 
: Feet — driven in almoſt half Way into the 
= org the Rampart - otros? . and 5 little 
= — w the Parapet, they preſent their Points ſome- 
5 — lloping toward the Field; and are made uſe 
of to prevent Deſerters and Surprizes. . 


. 


Gabions, are Baſkets equally wide at Top a and 
Bottom, about four Feet in Diameter; they are 
filled with Earth, and uſually placed upon Bat 
teries and Parapets that have ſuffered very much, 
and before other Places, to ſecure them om the 
Ehemy's Shot. 

Gallery, is a covered Walk, either of Earth or 
Turf. The Sides of it are made with Planks and 


HY Pillars; and they are made uſe of in the Moat 


already filled with Faggots and Bavins, to the end 
the Miner may approach ſafe to the Baſtion. 
Glacis, is the Parapet of the Covert-way which 
loſes itſelf inſenſibly in the Field. The largeſt | 
are the beſt. 
Sorge, is the Entrance of the Platform. of the 
Baſtions and other Works : It never ought to 
have a Parapet, for fear the Enemy being Maſter 
of it, he ſhould ſecure himſelf thereby rom the 
Shot of the Garriſon. - 
Granado, a little hollow Globe filled with Pow- 
der, to which there anſwers a little Fuſee of Pow- 
der, to ſet them on Fire; they are uſed to fire 
cloſe and narrow Places; or elſe to ne the 
Ranks of the Soldiers. 
1 Grand 


= vo r So 
Grab, about a Foot long, and half a Font thick 
5.40 the Forms of 6 ou . . 


D. "= ay” 


Heriſſon, a * with a great Quantity — * 
having their Points outward ; < is — by a 
Pivot upon which it turns, to ſtop any _—_ 
| Inſtead * Barrier. — 

Herſis is a Lattice, or Portcullis, of great Nec 
of tharp-pointed Wood at the lower End, fuſtained 
by a Cord faſtened to a Moulinet, which is cut in 
caſe of Surprize, to the End the Herſe may fall, 
and ſtop up the Paſſage of a Gate, or other Ea- 
trance of a Fortreſs © 5 

 Horſe-Shoe, is a Work ſomewhat round, ſoins 
what oval, bordered with a Parapet : It is made 

to ſecure 4 Gate, or to relieve an over-tediout 
e. 


* — 
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Line Capital, is a Line drawn from the Angle 
of the Gorge to the Angle of the Baſtion. 

Line Cogriial, is the Line drawn from the Arie 
of the Center to the Angle of the Baſtion. | * 

Line of Defence, is that which is repreſented by 
the of the imall Shot, which uncovers 
the Face of one Baſtion by razing it. 
Line of Defence Fichant, is the Line drawn from 
the common Point to the Courtain, and from the 
Flank to the flanked Angle of the Baſtion, py 


Lu f Baye 


a . of e, to | chin Part of the | 
the capital Lin the Defence begin: to difcover the 7 
Face of the ſame Baſtion. 


Line of Communication, en Led Cri 
from dn Worn” wo another, to i 


Field to hinder Relief. N | 
Lodement of an Attack, is a Work caſt up in 2 
dangerous Poſt, to ſecure themſelves -oxinſt the 
| Enemy's Fire: This Lodgment is made of all the 
Materials that are capable to make Refiſtance. 
To Line, is nothing elſe but to environ a Ram- 
part, Parapet or OE vith a way Wall or od 


Turf. OD 


Madvier; is a thick Plaik, 1 to dover the 
Mouth of a Petard, and which is applied with the 
Petard againſt the Places they would break : This 
Ferm is alſo applied to ſeveral flat Beattis which are 
put at the Bottom of a Moat to ſupport the Wall. 

Mantellet, is one or ſeveral Planks joined toge- 
ther, and covered with Tin, carried upon two 
Wheels, which the Pioneers in a Siege drive before 
them to ſecure themſelves againſt the ſmall Shot. 
Merion, is that Part of Wann is de⸗ 
tween the two Embraſures. 
Mortier, is a Piece of great Cannon v 
which is eharged with Bombs, Carcaſſes, or * py 
and is mounted upon a Carriage, the Wheels T7 


which are very low. 
1 Mon liner, 
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the Side of the Barrier, between ere of which 


in the Middle of an over long, Courtain, of. 2 


90 A Treatiſe of - For | icat 1 
* Mouliner, is a Croſs of Wood, which rm ho 
rizontally upon a wooden. Stake, which: £ 


the Footmen paſs. * + 
. Moyenau, a Sort of ſmall far. Baſtions, hi 


the Baſtions that are at the Extremities, are not 
well defended from the ſmall Shot by. reaſon, of 
their Diſtance. This Work is proper for t op 
ing in it a Boop of nen to hrs thy 


— iz | oi offi 
Mals of Cannon, the driving of. a "Nail by 
Force into the Touch-hole of a great Gun. 
F " Wi ; I 


Orgues, are thick and long . of Wood, 
hung up over a Gate, every one by a Cord, which 


anſwers to the Moulinet, that is to be cut in caſe 


of a Surprize ; and they are to be ebe before 


Herſes. 


Grillon, is a ſmall 3 which joining 


| with the hollow 'Tower, at the End of the Face of 


the Baſtion, covers one Part of the F . | 
= 
Pali ſadoes, are wooden takes from is to ſeven 
Feet high, armed with two or three Iron Points, 


which are fixed before Fortreſſes, Courtains, Ram- 
parts, and Glaces : Some there are which are not 


armed with Iron. 
Parapet, is an Elevation of Earth upon the 


Rampart, behind which the Soldiers ſtand, and 


where the Canon is planted for the Defence of the 
Place. 


| Park, 


EE S. SLA. 2&8 


— + aca Place ao choice. of 5 in che 
Camp, out of Cannon; ſnot of the Place be 5 
to plant the Artillery, and to keep the artificial 
Fi — Powder, and warlike Ammunition which 
is only guarded by Pike-men. N 

Peiard, is a hollow Engine — af Metal, al- 
mot i in the Shape of a Cap, from ſeven to eight 


Inches deep, and five Diameter in the Muzzle. It 
is charged with Powder beaten as ſmall as may: de, 


and then fixed to the Madrier. 
Petty Demi-Diameter, is the cin * drawn | 


from the Center through the Gorges. 


Place of Arms, is a Piece of Ground ſufficient to 
draw up the Men to be ſent from thence as Occa- 
ſion requires. 

Place of Arms without, is a Place allowed to the 
Covert-ways where they make obtuſe Angles, 
whereon to plant ſome Pieces of Cannon, or Fal- 
cons, to force thoſe that advance in their Ap- 
proaches to retire. 

Place of Arms particular, is a Place near every 
Baſtion, whence the Soldiers ſent from the grand 
Place to the Quarters aſſigned them, relieve thoſe 
that are either upon the Guard, or in Fight. 

Place irregular, is a- Place whoſe . and 
Sides are unequal. 

Place regular, whoſe Angles and. Sides are m_— 
where equal. 

Plane, the Repreſentation. of a Work in its 
Height and Breadth. 

Platform, is the whole Piece of F ortification 
raiſed in a re-entring Angle. | 

Polygon exterior, -is the Diſtance of one Point of 8 


aà Baſtion from the Point of the other. 


s. Font 


3 —— which 


| falſe Door, — Che 
14 — the Counnin, Tenia up pri 
vate Sallies. 

"4 "Bro, he. Draught of a Work, wi with, all in 


ie of aa. is the Incampment pens) 

of the-moſt principal aud important Paſſages round 

about the Place beſieged, to ep . —_ . 
can. . 9 1 
a: 2 

ee is a final — Work Abou 

Flanks, and having no more than its two Faces: 


1 


It is generally raiſed before the Courtains, where 


the Moat makes a faliant Angle. 

Redans, Works made in Form of the Teeth of 
a Saws in re-entring and ſaliant Angles,” to the End 
that one Part may defend another : They are a; 
placed upon the Entrances into Rivers. 

Rada, is a ſmall ſquare Foot, having no De- 


fence: but in. Front. It is-uſually deſigned to main- 


tain the Trench, for Cireumvallations and Coun- 
tervallations: ; and in watry Places they are often 
made of Maſens Work for the Soeurity of che 
Neighbourhood. 


N by | | Reduit, 5 


Pet — gr Bale - 
of Bullrufhes, that 8 


8 2 w 


— Plaples,. — — Wen im andy. an 
marſhy Places to ſecure their footing. nuke: + 
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about a Place, com 


pets making a 
Sometimes it has a Moat. | 


ban. a LD. co OE 


ſubterraneal Conveyances, to paſs it the m 


e from th rk of he Pics, 19 evreto i 
caſe of rae, 
de ref 


tains, wherein to 
Cann herein ro put the: 2. aid 8 
Retirade, an Intrenchment formed en as Pra- | 
re-entring Angle, which is made in 
2 Work: reſolved: to de. dif ured Ou * Inch. 


” 
"x - 


Retrenchnent, ins Welte unde df paft.of £ Rains 
part, when the Enemy is fo far advanced, that he 
is no longer to be reſiſted or beater from the old 
Rampart; and to the End chat he may not make 


any new Oppoſition ; it is bordered with a good 


Parapet, and ſometimes with Gabions and Bavins 


laden with Earth 
Kidtau, is a ſmall Elevation of Earth i in the lain 


| Field, which extends itſelf in Length; very pro- 


per for thoſe that would beſiege a Place at a near 
Diſtance, and to ſecure thoſe that would n 
to the Foot of the Place. ; 5 
Rondel, is a round Tower fomerimes raiſed a 
the Foot of the Baſtions, 


| 50 0 „ i 
Sack of Earth, a Sack of coarſe Cloth to contain 


a Foot, or a Foot and a half; ſerviceable upon 
ſeveral Occaſions, but eſpecially for the MINS | 


Retrenchments in haſte. * 


The Saignor, a Moat, to empty the 7 by 


ily, after you have 25 Hurdles upon the N 
that remaſns. 1 e 
* 3 | Sappe, 


of ths Earth-which rum I 
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Pos ſow the Sides all along 


 -» Chype, is'the deep cigging into the Een e 


in „ 


above —— che > fee ke by: the help. of th 
Hurdles laden with Earth. Fo 
A Sarraſin, is no more ha a n wk rghos 
Saucidge, is a Piece of long Cloth, of which 
in Form of a Gut, 
which they dip-in Pitch, and fill with Powder: 
The Largeneſs of it ought to be ſo much as to con. 


tain a Tennis- Ball; and then they put one End of 
it to the Place where the Mine is, or a-Foud 
or Cheſt of Bombs, and the other End anſwers 
to the Place where che 3 ſtands that. ſets 1 i 


on fire. 
Saucidges, are F aggots made at; great Bough 


| bound in the Middle and both Ends ; whoſe uk 
is the ſame with that of Bavins. | 


- Shoularing,. is nothing but the Orillon. 1 
* Scalade, the mounting of the Wall with Lad en 
Scarp, the Talas. 

Star, a Work with ſeveral ** compeſed of 


Parts, of which the one flanks the other. 


Sillon or Envelop, a little Rampart covered with 
its Parapet, raiſed in a very large Moat, the 
Draught of which forms re-entring and ſaliant 


Angles, to the end that the Parts may * 


flank each other. 
T 4 
Talut, is that Declivity or Inclination which is 


allowed to Works whether of Earth or Maſonry, 


the better to. ſupport them ; and the worſe the 


Earth is, the more tha they ought to be. 
| Tenaille, 


1 


1 


A. 


eres 


Bock I. A e of Fütststen. 8 5 
Ti enaille, is a Fortification that has in Font a 


| re-entring Angle, when it has no Flanks ; and this 
zs called a fimple Tenaille; But if it have Flanks, 
then it is called a flanked Tenaille. 
Terre-plain, is that part of the Rampart which 


is equally level for the Recoil of the Cannon. 


err Hollow, is a Rounding made of the Re- 
mainder of the two Briſures to join the Courtain 


Placed, 


to the Orillon; where the ſm 
to the 


that they may not be fo much expo 
View of the Enemy. 

Trenches, are Moats which the Beſiegers make 
to 3 the more ſecurely to the Place at- 
tacked. The Depth of it ought to be from ſix to 


ſeven Feet; the Breadth from eight to ten. They 


are ſo to be carried on, as not to be in View of 


the Enem | 
Ti — is a little Moat benen with a Pa- 


rapet to the Right and Left, which the Beſieger 
makes quite athwart the Moat of the Place, to 


paſs ſecure from Flank Shot, and bring his Mi- 
ners to the Baſtion. This Traverſe is covered with 
Hurdles loaden with Earth, for Security from the 
Fire- works. The only Difference between this 
Work and the Coffer, is this, that the one is made 


by the Beſieger, and che other by the Belicged. 


J 


. 


Vedette, a Centinel on Horſeback. 


G3 BOOK 


2 


* the Maxim: of griin, fs | k : 


( INCE ris inpalible 1 build 4 Fore 
- without havi lered heſo * 
what Reaſons there are to b- 
SF ginexr to: do it after ſuch Manne 
there is no great Matter to be — 
there are ſome certain Maxims e ter —— ä 
ing to which, when a Fortification is raiſed, there 
can be but Jittle ſaid againſt its Adyantages/i6 
thoſe that are within z as you may eaſily examine 
it yourſelf by the following Obſervations, 
I. All the Parts which are to encloſe 3 Space of 
"4 way ought to be flanked ; that is to ſay, 
Viewed on every Side, that ſo there may = no. 
Shelter abgut the Place where the Enemy : 
lodge himſelf, but _ may be . by 


thoſe within, not only from the F ront, byt from 
the * and even from behind, if it be#pothbie. 


II. 'Whatſoever encloſes a durable F ortification, 
muſt be either Flank, Face, or Courtain, and built 
after ſuch a Manner, that the firſt Diſcharges of 
the Cannon may not be able to pierce its Thickneſs. 


al. Regul 


hn ray a> wy. 3500 


m. — 
red before that which is irregular. 


3 25 
Neuen is muck to be pier | 


IV. It is impoſſible to fortify a Trizngke 170 ; | 


the regular Way, beca — EE) 
is always leſs than ninety Degrees. e 


V. The cu che finglh de e U 


| Place is by ſo much the ſtronger, and conf 
better, becauſe r wall have mpre Sides. A 


VI. The = the Baſtion maſt x neyer IY 
greater than 100 „nor n ſi or 
— » the —— be defended? as 4 

; and being leſs,. it is not able to reſiſt 
the 1 of the Weather, or the Efforts of the 
Mines and Cannon. See Tous I, os. 4. of 
Book IV. 


VI. The greateſt Angles are beſt to fort. 
VIII. The Angle of the Courtain ought never 


110; becauſe, if it be larger, it is too much ſub- 
ject to the View of the Foy See lag + 1. 
Seck. 5. of Book IV. * 


IX. The great Demi-Gorges are to be Ne 

red before the ſmall ones, as well becauſe there 

is more Space to retrench in, as becauſe one may 

make retiring Flanks, which adds ou much to 
the Strength of the Place, | 


X. Great Flanks are beſt. 


G4. 


* 


to be leſs than ninety Degrees, nor Freater than 8 | 


A. 


8 
* 


OY | 


—— 3 
8 as EET IT; a ht 
* 


nr „Kr „ 
a 4 0 
” 


% — K ERS — 33 ** 
* a * 4 * * K 
* 1 


| F ortification. 


5 1 by the ſmall Shot of the oppoſite Flanks.. 


88 4 Treatiſe of Fontfication. 


XI. The Face ought to be never leſs anke 
half of the Courtain, ound. 


£3 -- a= 


XII. The Faces of the Baſtion 80 to ** de 


XIII. The ſhorteſt Faces are beſt, becauſe 9 


are not ſo ſubject to be attacked, as when they 


come out a great way in the Country. See Chap. 4. 


| of Book IV. 


XIV. The Cournin cm never to hs ſhorter 
than ſixty Fathoms, which is 360 Feet — — 
nor longer than 100; if it be not in an 
Fortification. | | 


XV. The Line of Defence muſt 2 be of 2 


Length than 120 or 125 Fathoms, becauſe a Mut- | 
quet can carry no farther to do Execution. Hold. 


man contradicts to this Axiom, when he ſays, that 
it may be 150 Fathoms ; and likewiſe George Paſcha, 


who believes it may be 1 36 r athoms s. 


XVI. The Talut or Level ought by no means 


to be forced or ſtreightened, but ought to have 
ſloap enough, that the Ground or r Earth may ſettle 


of itſelf. 


XVII. Large and deep T renches are to be pre- 
ferred before thoſe that are narrow and hollow, 
or large and leſs deep, becauſe the Enemy will 
find more Difficulty to get over the firſt Sort. See 


XVII Dry 


| Chap. 10. of Book I. 


Br T Pool 


Bock IE Aue ortificat - 8 1 
VVVIIIl. Dry Trenches are to * eſteemed Yin 
fore thoſe that are full of Water, eſpecially in 

| Places, e 4 8 W and, ac: 

| cours, are nec 


XIX. Trenches full of Water that cannot eaſily * 
be drained, uf ht to be preferred before thoſe that 
are dry in ſmal —— where Sallies, Ae, 


and Succours, are not ſo . 


XX. The Out- works ought 3 to be lower 
than the Body of the Place; and thoſe that are at 
the Los Diſtance ought to be the loweſt. 


I 


8 


— 0 CHAP. IL 17 6 
Of the Situation of Places. 3 


it is very rarely permitted to make ns 
A of that Space of — which is to be for- | 
tified ; but on the contrary, the Place is almoſt 
always determined, whether we deſign tq repair 
an old Fortification, or ſurround any Town with 
Baſtions, and other kind of Works ; or whether 
we are to make ourſelves Maſters of the Paſſage 
of a River, or any ſtrait Place, or an Eminence, 
| that is of Advantage to command the flat Coun- 
try, or an Iſland in a River, or of one or more 
Jettings out of Land into the Sea for the making 
a Fort; and laſtly, for ſeveral other Uſes, the 
recital whereof would be too tedious : It is ne- 
ceſſary upon theſe Accounts to underſtand, what 
rnd of Situations are beſt for the erecting a 
ſtrong 
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L her os the het 2 Roms 


44 


"a | ES: 
. This Fortification is not — 021 5 


, The Enemy wil be n a great deal of D 


9 to bring their Machines to batter don 44 
this F ortification. * 
. Thoſe of the Place may diſcos the Enemy {ms 
great Diſtance, and ſo binder them from mak- the 
ng 2 oaches nearer. e | 
. The Horſe or Batteries of the Enemy, which II 
Kr planted either on plain or riſin 5 Ground, can | 
no Wa s do any Dees to this ortification, i 
being always lower. Da 
3. Upon an Eminence, the Air is always more 
healthy than in Vallies or lower Places. | 
6. The Enemy will but very rarely be e 
take fuch a Place by Aſſault. 
What are the Diſadvantages 7 a kernel built Co 
a Roc | 
1. They commonly want Water i in bach 2 Place . 
2. It is difficult to bring thither r th 
Proviſions, and other Ammunition. : W 
3. 1 * yrs _ for the moſt 
not ver v a ſandy or £8 
Erg . : gravely n 
4. Places fo fituated, are not to be fuceoured 11 


but with great Difficulty. | 
oy 1 


book. # — Foetifica 9. 
: @ Diape cannot be well defended, ber 


che be 
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ADVERTISEMENT. 


u is to be obſerved, Thar theſe kind of Sitaas 
W tions are good for Citadels, Caſtles, and other 
W ſmall Forts, in order. to command the Cooney 
thereabouts. 


II. — of 6 mary or frm Situation, 


1. The Enemy cannot come near it without 
Danger of being loſt. 

2. This Fortification is not eaſily blown up. 

3. Theſe Places may be fortified for little C 


+ They have there no need of a great Gerten. 


Ihe Diſadvantages of a marſhy Situation. a 

;b Tis amoſ impoſſible to relieve it. 
2. It muſt be ſtrengthened with Piles driven j in, 
3. Sallies thence are — unſuccelatul. 
4.᷑. The Air is there always unhealthy, which is 

the Occaſion of frequent Diſtempers, uſe the 
Water there is always corrupted. 
Bi. Theſe Places may be attacked . any 
great Loſs af Men, — they ſtay till the Froſts. 


II. 7 The diverge of a Place encompaſſed round a ith 


N. ale. 


+» 1. cannot be undermined. | N 
2. There 


2 


21 * is no Occaſion: for any great Works. 


= 3. The Enemy cannot always diſcharge" ther WH Arr 
= | Cannon with any n becauſe Wa Wan Am 
. 4. 15 ſieg I may very eaſly fer fu x 'to_th 2 
; Enemy” s Shipping: © + 55 
. The Naval Army is too much expoſed to the 
h View of the Artillery of the Place. PS 3 
A. N 0 Pl 
| The Diſuvantoges of a Place ſurrounded with Water my 
\ | 55 | Anc 
1. The Enemy may eaſily ſtop their Proviimy Da 
and hinder their Succours. 8 a 
n 2. Boats alone are ſufficient to attack fuch q of 
Place, and ſo there is no Occaſion for Horſe. the 
3. Theſe Places are \more ſubject —* Diſeaſe it 
I than others. | 5 
| „ . DEE un 
5 ADVERTISEMENT. 0 _ 
We may affirm, that theſe Places that are | en. 
compaſſed all around with Water, which cannot 
be quite drained, or at leaſt with great Difficulty, 
are the beſt notwithſtanding, becauſe 1 are, a ch 
it were, fortified by Nature. E. 
VV. The Advantages of Places fituated upon an 0 
plain Ground. 8 
1. There is great Plenty of good Earth. : * 
2. They are never there in want of Water. 
3. Almoſt all theſe Places are commonl et 
4. They have there Earth enough to 2 Re- _ 
ralchanans; in caſe the * . their Attacks ; of 


with great Fury, 


5 The 


＋ 
f 


& E 2 ere ce ap 0 
Armies, if they would intercept the Proviſion and 
Ammunition coming to 15 of the Place from | 

all Parts. | 105 


The Dilubantoge ef Plc eue . « plain | 


£4 1. The goock Sal that there is about Facts a 


Place, ſerves only for the Enemy to make Re- 


trenchments, Batteries, Approaches, Redoubts, 


and other Works, from thence they may ye great 
Damage to the Befieged. _ 

2. The Enemy may form their Camp, as thoſe 
of the Place did their Fortification ; that is to ſay, 
they may give it a regular Figure, and encompals . 
it with a good Trench, and a good Rampart. 

3. The Ground is very good to make e Mines 


1 ſuch a Place. 


4. The Enemy may ſeize all the Fruits: wing. 
about theſe Places. gr n 


4D SER TIS ens NT 
Theſe Places however are beſt, becauſe thoſe of 


| the Place will take double the Advantage that the 


Enemy can' have, 


V. The Side of a Mountain is a very ill Place 
to fortify, and it muſt be -avoided as much as 
may be, becauſe the Top of the Mountain almoſt 
always commands the Place within. | 5 a 


VI. The Valley i is ng good Place to fartify, be- 
cauſe the Enemy may diſcover them from the Top 
of = Mountain. | 
| VII. The 


” Trane * F mi jon, 


vu The umg., * Plater fimato wen 1 
of ary great River. 


1. "won may bring thither by Water, — 
.ceſſary for Bonding, and for the 
2. You may fortify the Circumference after th 
| regular Manner, or at leaſt very near it: The Side 
towards the Water is fortified W 
Se r 2 A ee 


ery plenrful for re for repairi > 
whe hd 10 ares 


5. Lou make Sluiees to put a0. 
= carte. under Water. 


6. They never want there any Water. 
7. The Enemy muſt have a great many "Troop 

4 to uch a Place, by e Ae 
| of the Qu 2 | 
95 * Arran by Land, nothing ti 
ders but that the TY may paſs the Riv 
Pleaſure, and receive Succours by Boats. 

9. If it be attacked both — by W. 
ter, there muſt be two gem Aer Which wil 


* 
is ne 
y * 


de ee chargeable. 
7 be Du of Places FRI wy the Sides 51. 0 
F great Nover. PAS 
1. The River ſerves the Enemy for waffe 
Shader is neceflary for a Siege. it v 
2. The Enemy may caſt up great Heaps of Earth mac 
to 22 Place. are 


3. The Enemy may eafily ſhelter themſelves from WM mal 
the — the Rege, n gone Plenty 6 


ADVER: 


Book II. 41 


ADVERTISEMENT. 


It is not to be denied, but that theſe . are 
to de preferred before any of thoſe chat we have 
now mentioned, im cafe they are Waiters of the 

Paſs, 1 me, and ABR 


0 » xs 1 * 
— N 5 « c $4.4 . TEES * * * * 4 
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135 L « : 4 641 
5 ; 


0 AP. INE; Tl 3 
Of the Geng of the Barth. ; 


THEN | have once made e "= ; "8 

Place for the erecting a Fortrefs, before 2. I 

you engage yourſelf in ſo expenſive an Undertak- 

ing, you muſt examine the Quality of the Earth, 

and conſider whether it be good or bad: For chere 

are very advantageous Situations, the Earth whiereof 
is good for nothing 3 and on the co mow 

are ill Situations that have a very wy 

they lie ſubje& to be commanded after fuck a 1 

that it would be great Folly to ſettle there: As 

may be evident by the following Obſervations. | 


Se. 1. Mountains commonly have a fi 7 
Ground, which is the worſt of all, as well hecauf 
it will not ſtick together, as becauſe the Pe | 
made thereof are good for — But if you 
are compelled to fortify in ſuch a Place, you muſt 


om _ choice of the beſt Veins of Earth to make 
7 of che Farapet, and cauſe it to be brought from elſe- 
where. It is true, this ſort of Earth is of ſome 
R. Advantage, 

| 1 


es in thee the i Beflogrey will find it it dig 
cult to cover chemſelves i * their e * 
want of 2 . 

See. 2. Gtavelly or I Earth i is | likewiſe very 

bad, by reaſon” that it wants a binding Quality, 
| being always apt to tumble down; when ou Ale 
forced to make uſe of this, you muſt mix ſom 
good Earth there with, or ſome old Dung, and 
the Ramparts muſt be well lined with ne 
Bricks, and che Farapets with Turts. * 


Sect. 3. Marſhy Ground is better than het ro 
former Sorts, although generally it is not very 
, becauſe when it comes to dry, being raiſed 
into Ramparts and Parapets, it is ſuhject to fall w 
Pieces; beſides, it is difficult to find 
about a marſhy Place for raiſing of Rarnparts, Pa 
- rapets, and Glacis's, of a reaſonable Height; and 
2 the Foundation of theſe Works mul 
ways ſtrengthened with Piles. . But if then 
| 85 1 "Neceffit 55 raiſing Fortifications iy theſe 
Places, it muſt be during the Heats, chat ſo. the 
Earth may have the greater Conſiſtence. 1 5 


Seck. 4. The beſt kind of Earth for PIP, s 
that which they call fat or fertile Ground, becauſe 
liable ; and you are not obliged to ſtrengthen 
the oundation with Piles, nor to . the ow 
* unleſs __ will, | 


, 4 F 
0 * 
— F * * 
1 — 
* * * 
„ N , 
8 
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of Provſin 4 e wan 1 


\EEING a Pikes vidinat be able to une ©. 
long Siege, if it has not wherewithal to make 
| Reſiſtance, there muſt be Proviſion made 
of whatſoever Is r for a Soldier ; under 
| which Head is to be underſtood, Money to pay 
| the Troops, Meal, Corn, Hay, Wine, Beer, 
Brandy, Butter, Salt, Wood, Powder, Lead, 
Match, Bullets, Cannon or great Suns, Muſ- 
uets, pikes, Sulphur, Pitch, Brimſtone, Pali 
ors, Chevaux de Friſe, Hand-Mills, Horſe- 


S LE 


lila. 
Mills, 
and Wind-Mills, that ſa, if the Enemy ſhould 
cut off the Water, they might not be. without 
ſomething to grind their Corn. A good Com- 
mander will take = Oo of all this. An able Ph «A 
cian, Chirurgeon, and Apothecary, are there 1: 

| wiſe very neceſſary. To theſe there might be added, 
ſome ha Things requiſite, in order to Keen F the - 
Soldiers in good TONNE. = | 
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74 
14 4 


n e Ci Circle r 1 
ins Nele is commonly ese 0 
in Geometry, nevertheleſs, beca 
_ Impoſſible to work on a regular Fo. 
| en on Paper, without knowing 
75 how to inſcribe re egular Figures in 2 


Circle given or taken at Pleafure,, we ſhall at 14 
f ſent diſcourſe ſomething thereof. 


25 


1. Divide the Diameter of your Circle 
AB, into as many equal Parts as you woul 


Sides to your Figure: For Example, into * 


2. Draw the Diameter A B, and make with 
this Diſtance of Points A B, two Arches to inter 
ſect in C. | 

. Draw from the Point C, throu oh the ſecond 
Part which is marked by the Point E, of the fad 
Diameter, a right Line, till it touch the Circum- 


ference alſo below the Diameter in H. 


4- This Diſtance from the Interſection to the fl 
Point A, of the Diameter, will be . one 
Side of the Polygon demanded. 

See the Fate B, Fig. 2 97 | 


* = 3 _ 


Sect. 2. 


ſe it i 


alſ 
the 
ha 
yo 
Br 


SN 


F. 
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As 1 ou 
As ney Thin ng by algo 


which is as follows: 5 55 

1. Divide a Line into ten equal Parts, und one | 

of, theſe, to ſhew- the Feet, Fm ten others; ſo 
5 of theſe laſt ten will make the hundredtii Patt 


2 chat is to ſay, one Fathom of your 


2. To make the Scale well, you. muſt divide 
alſo one Fathom into ſix other e 33 P 
the Feet; for a Fathom is ſix Seti 


1 Feet, a8 


have been already ſaid. And by this Manner 


perfect Scale, for to know ul the 


you will have 'a 


| Breadths, Lengths and Heights. 
3. When you would make an ; that ſhould 
be very exact, you muſt li babe Foot, and 


divide it into Ns other equal Parts, and ſo you 
will have the Inches ; for a a Foot contains twelve 
Inches. 3 0 


r II. 
| How to ds efign a Square. 


N France there are three ſorts of F auen 


the large, the middle-ſized, and the mall ; 3 


but at preſent they never make uſe but of the 


middle-ſized: Nevertheleſs we will firſt ſhew the 
Difference, before we ſpeak of the middle · ſized. 


H 2 . 


to ſhew 


i 


F 8 1 2 22 Perpendicular 
_ 4 The Face 


of ence take 4 1 2 * "Ty 
5 „ 
r 8.5 «4 7 The Cor 5 LEY 


| _ 2: the Semi-Diameter Pb, Nd Pa 


LE 2. ;The-exrmior: de 2T 4 
. 3. The Perpendicular | +57 
bs - LA TRE ce: | 5:5 53500 il £607 
3 ES; 5. For 1 — 17 4 | 1 
1 7. The Crain, 3 0 
L 8. The Line of Defence 12 4 .00 


gn + * - 2 -* 2 * „„ 1 A evan: 7 Shit & nt Aiko I RN" * e 


5 1 _——— 1 


1 OT hs Semi- Diameter 4 113 01 
8 . The cxteriar Side. n n 160.0 
1 | 3. The Perpendicular © „„ 

. I ee | RO 4 


* 5. For the Complement of che Line | 2 3.17 


| of Defence VV 
| 6. The Flank „„ 
„ 81 0⁰ 


8. The Line of Defence, ME 


a® Having Lon ahi Differcice't twee theſe AY 

0 Mangey, we-thalt e ee - 

as being the moſt ip uſe at this Day; and to begin. : 

* we yillexam examine the ſaid, widder Table.- : 
1. Take 1 127 27 Fathows, and two Feet between 

0 the Points of the C ompaſs, and make a A 3 05 

03 2. Take 180 Fathoms. 0 divide them with 

* the Circle into four equal Parts: When they are 3 
+ WY joined the one 10 che other, they are called erte. \ 0 
21 rior Sides or Polygons, as A, B, C, D. e * wal 


3. Divide one of theſe four Sides into ewocqual —_—_ 7. 
Parts with ninety Fathoms,: as E, F, G. H. . 
4. Draw from the Points, E, F. G. H, ſtreight "38S * 1 
Lines toward the Center, which are called — 418 -- 
pendiculars; to which muſt be allowed twenty-tW 
Fathoms 1 in Ler as 1, L, M, N. 5 
. Set the Rule to the capital Points, ABC _ 
D, and draw ſtreight Lines through the End of > 
the Perpendiculars I. L, M, N, at Pleaſure. - 
6. Take fifty-five, F athoms, and lace them upon 
the Lines drawn from the ca pital Points, to mark 


| out the Length of the Faces, as a, b, c, di e, f, g. 

. 7. Take thirty-five Fathoms, and put them from 

E the Point where the. Perpendicular ends, viz: from 

, the Point I, L, M, N, upon the Lines that have 

gn beyond the ſaid Points, to mark out the LY 

1 ngth that is to be taken for the Com 1 1 of . 

* the Line of Defence, as JO, J. P, Q, LR, 

t MS, MT, NV, NX. WW; _ 

S 8. Draw the end of the Necks FR theſe Points = 

OPQRSTYV X, which terminate the Comple: | 1 
ment tof the Defence, and you will have the Fl ws.” 4 


22 8 3 9. Then 


2 3s} * 
3 
F EO] 


Pg is - 

* £42) 
2 \ N e: 

e 


= | Then join n together. 4 * 
bk you will have the Courtains. ©") 


. Tor ag To make the Ori. 
* E IRE ING 4 Vauban does not ebe 1 anks, 
= 5. Monſieur Pagan has done, or as the Dutch an 
Fo | Germans do at this Day; but be conceal 
MF f Part, the better to cover the Cannon y 
A the Orillon: And for that Reaſon we 
7 ( u his Manner of raiſing It, which. * 
Maca 7 
* Divide the Hank into three equ 4 
_ 2% Divide the firſt of the three into two. other 
* to join 1 He this Middle, the two Ex. 
tremities of the firſt Part, on the Side of the Moat; 
and this little Rounding makes the Orillon. a 


23 
14 1155 Fi, 


* make the bollow Tower or Plank nie F 


— ET As you have ſeen ine reform] of ROD 
—_ the three Parts, placed upo lank, now you 
3 ſhall ſee ancthey of iy ee, Parts, © the 
1 Form of which you muſt henteforward call the Hu. 
eto Tower, the Conſtruction of which is thus? 
Y 2 2. Draw from the capital Points of the N 
= a fmall ſtreight Line withinſide of the” Baſtign, 
F through the End of the Oritlon. _ 
Fut five Fathoms upon this Lade which you 
5 drawn, as alſo. upon that which is almoſt 
parallel to the lower Fart of the Courtain. This 
Is called the Briſure, | 
3. Take the Extremities of the Brie with 
the Compaſs, and with that Diſtance draw two 
Arches, which interfe& one another | toward the 
* in Figure * 
2 | | 4 p ut 


— thus you will hive Wo — 


; and Glace Sof yi. 1 
5 What they are to de dran: - 
Obſerve chen what follows. ee A 
1 1. The Baſe of the Rampart 11 
2. 
J 


anquet 
The out from 16.to. 
The Place of Arms 
The Glacis 7 
In caſe the Ground will give you lea 
more, you ** do . 


4} The Explanation of this Table. 4 
1. Take eleven F athoms, and carry them 
to the Courtains, Fl Faces, Briſures, and 
hollow Towers, on that Side —_ the inſide 
of the Place, to — i 
- 3e. - 


— 
w" 


ro — — tho: che Point frows: 3 2 
9 our hollow Tower, and draw“ from the 


Saunen 2 crooked) 
Line, till it Joins che Baſis of the Brifure 4 * the 


- "Take three Daus, — carry th | 

e lame Manner parallel to the Sd 4 

= = the Balis of the Rampart may be open 

1 to it, and parallel. But you ought to make* du 

o or: es Fathoms, parallel alſo 70 „che 

= Orillon, as far as the Briſure : For there it. is;\ | 
that the Parapet of the Orillon ought. 26, ep 

As; for the hollow Towers, put as *. 

been ſaid, three Fathoms, for that is che Br dth 8 
5 of the Parapet, before che hollow: Tower, and: | 
open the Compaſs to the Point from which you | 

drew the hollow Tower, and the Baſe © 4its 

Rampart, to. draw from the ſame Point _ [ 

the three Fathoms put before the hollow: Tocher 
Cocke Line joining the Parapet of. the lower 

Brifure, and the Prolongation of the u Bri- 

ſure together; and there, where I tou "the. faid 

7 Prolongation, from thence I draw a {mall 15 to 

the next Briſure. 2; 3-26 1 

+ Take a Foot and a half ond Fee ith chat. 9 

| Di nce a Parallel raund about the Para 

ward the Baſe of the Rampart, which 42 | 

; ſent to you the firſt Banquet; round about w Sch 

you muſt draw another Parallel of wo Feet to 

mar K Out. the ſecond. N 

4. To draw the Breadth of the Moat, ke from 5 

ſixteen to tw Fail Fathoms, and draw with that 

0c Mad a P a to ale Faces, till A 


muſt put the Compaſs ol the Overture from {itt 
to twenty Fathoms had ud: P 
r From thpnes: © 
5. To mark 8 *. from ft S —_— 
to fre Fark and carry a à Parallel to the 1 
bur ſet it from a. Point before the R wr 0 
3 the Covert- way makes 2a. ſallant Aue | "I 
3 Example in G, put there ten Fathoms , 
to each Side, as G, J, and G, H, and after q 2. 
with fifteen Fathoms you ſhall make Points where 2 
the ten Fathoms. terminate, and. draw . the: =_ 
Lis and thi is that which is called the Plc of 


7. -ſix Fathoms, or as much as the 
Ground will permit, and bring a Parallel round 3 


about the Covert-way, and the Place of Arms to; | 
mark out the Glacis or Parapet of the Covert-way.. 
* thus your 1. _ be perfectly finiſhed. | 


1 * 
| © 


* kg I * 


7 


— A P. „ i 


Of the Striurs of the Hal. Moon «in hs: - 5 
3 Curtain of the Square. vt OR 


t F L : 


Fon the ek the Most, or Counter-- 
ſcarp, raiſe a Perpendicular as long as the 
Be with its — for the capital P, 5 5 
N Obſerye that in Poly ons the Capital ought to, [ 6 
be forty-five Fathoms 1 in | 
2. From 


7 


E: = SEO <idy From the Point: Quraw a freight Line u. 
_— e of the Mon in Sand B. 20 f fe ITT er: 


* * 


EE 4 


3 
4 e ik 


I Points F, Bo of mall: 
„ cut the Faces of the Half- — as in VH, | 
1 LOIN EV. FH, Nr I Ins 
_"_— Hon: parallel to che Faces, and this. M fg 
1 So 9 Es 
. 5 Ot R : S/ 

ö | | one Foot and a half, the ſecond of two Feet. 
1 6. Take twelve Fathoms for the Wideneſsiof the 
Moat, which ought to be drawn. to the 
Faces, but not to the Flanks: You- muſt give it. 
1 alſo its rounding before the capital Point. 
5 7. The Covert-way, Place of Arms, and Glacis 
3 are made as in _ 3. L. 3. Sect 5 0: 7. See 
Farne . 


to 

and 
; Fac 
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Of the Strufture of the Ravelin be ore „ 
N 8 
j 
2 „ * : * . 4 * 4 „ $5; 2 
i F i : l 4 7 4 * . 
; * 8 2 3 8 N 7 2 N 
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' 0 — ö 42 an. . 2 * * 4 4 a 1 : 


1 FITS Work is done as the Hall-Moon, whes the 
I you allow it no Flanks. ee FLO 00 


5 * n 41. 


; 7 * * 2 ; « - 


s * 4 : > 
- % 
. Set. 2. 
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12 | Wola 
done THe wo Pars of the Flank of — 
2 de e From the Mon of th Bod 7 8 1 
Place and that of the Ravelin, upon ou 
auß. to mark out the Demi-Gorger of the ka. 
2. Take the Flank of the Bod = {Pls Pls 
entire, and draw from the Point BT, two Arches 


to cut one another in P, and then join BD, 
and OD, together by a freight Line, üb have che 


Faces of the Lunettes. 


3 You draw the Moar of theſe Lunettes from 
the half of that of the Body of the” Place, allow- 
ing it alfa a Rounding. 

4. The Baſe of the Rampart, art, the Parapets, and 
the Banquets, is made as for the Ravelin. See the 
Plate D, Fig. V. 1885 * 


Sect. 3. To make a Roveltn with Counter-guards. 


wving made the Ravelin alone with its Moat 

Wo e 1 
1. Pro the Faces of the Ravelin above its 
Moat, and from the Interfection of that Line and 
of the Moat = upon the Prolongation chirty! Fa- 
thom, as A 

2. Put fifteen Fathorns upon the Counterſcarp of 
the Moat of the Body of the Place, cc PRES. * 
Campatin the Angle af the rho Mont as C 


* 


— 
þ 5 
7 - 
8 


* 


l 84 Join DB . togerhey by right 
Side, xd the other AB, muſt be fort 
ery ir TE, Ravel 
Jlagis e velin the 
1 85 allo here to /be rips N 


2 85 


Wn the two een 


Ang! e a Perpendicular o of twenty Fathoms, 
then divide the Faces of the Counter g 
two ual Parts, as BG and AG, and 2&4 
| capital Point of your Reduit draw by right Line. ng 
ward the middle of the Faces, mar 
Point G, terminating on the Side of the 
the Counter-guards in H, and the Line EH 
be the Face, which, 1 3 on nly to be fortified wi 
Rampart, "Para pet, oat, Cover. way and Gla 
ine Gen 555 See che 45185 O. Fig. VI. 125 
Sect. 4: 27 0 (het a ä to be Placed a the. En 

Frances into Places. | 


1. Having the Place for a a Raven, you 


** en Y 
Ang le. Er f 1 2 


5 * „Join th - >S 17 1 
ave the Ace. 9 4 
2 0 1 * 7 4 
* 1 . « = 5 : 11 1 o 
SEEING & hs 
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T 
Wd 


rn „ 3 * * 4 


the Officers. 


4 ——_ fd ws 


together a 


ne Hl lk 


2 
FAR 
1 
af . 1 


y 
: o 
1 4: 
i# % 
* 1 , 
* 
A FIT 3b 
T * 


6, That nich i 


la Ravelin ought to 3 — to wy "ay if 4 2 5 


Corps du Gard were not there, id fortified With 
Ramparts, Parapets, Sf.” as another N See 
the Plate D, Fi "ig: We 
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Ec 0 make a | Horn-work before the ce 


REC T a Perpendicular fro: 1225 
to eighty- eight Fathoms at the oint of 
the Ravelin or Half Moon, as Q G. 
2. Draw from the Point 755 to each Side an Arch 
of ſixty F. athoms. © | 
3. Take from 114 to 118 Fathoms, Aan | 
moſt uſual, and reſe& theſe . — EF, 4 the 


Angle of the two Counterſ e Freight 
+. Join ED together by ight Line,” as aſs N 
5. Divide the Lines E Fi into way equal Pains, 

from the Middle of which ſer down a Perpendic 


lar of twenty Fathoms G H. 
6. Draw the Faces as for the Body of e Place z 
their Length is thirty- eight Fathoms. 1 


E For the Complement of the Line of Dilchce? | 

take twent one Fach 4 homs two Feet, Which Join | 
Gary the End of the Face and of the 
Complement, to have the Flanks: Draw the Cour- 
tain alſo. | | . 


8 8 97 


== Ts, make WET Noe Ah 
= * © e on an ollaw Toe 
3 the ſame Way. 2 as is ſet di 2 
only that you do not divide the Fl 
cqual Pars Monſicur de Clermont wo 


ed to the Orillon of t 


—_: 9. The Baſe of the Rampart. is to. concin e 
3 rom; that of the Parapet three; that of f 
=—_ . Moat twelve; that of the Covert-wai 8 

0 firſt and ſecond Banquet are to have the fam Wit 
768 neſs as has been mentioned above." ; 1} 3/145: 


BW 5 e D TAB LE 
= | 5 Ful be 
The Capital & CS ANTE 88 
The Wing D LOI 20 
The Pe rpendicular 2 1 20 Ke 
5 The Face 1 9 . 00 
=... The Flank LN 17 | 
1 1 Complement, &c. IN, HM ; 
e Line - Defence EM $8 Us 2 
=: | The Bale o 5 08 
_— a Sale of the Para 
3 he 71 on 
| * = Moat e 


nate a Rovelin before theſe Horns, 


. From the Angle of the Moat of che Home 
ere a Line of twenty-four Fanden, or 
the Capital O P. 

> Fins che Polec B draw rig he Linu townrd 
N N of the Horns tr 


Mit creaſe WR WT 25 
3. 


| 
'1, 


Drav 
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Book IK A4 dt of n. Im 
Dr th Ba of th Rawopar "ls See 4 
*. _ 1 — EY 
oat. © „ vida [2 | 
al he Mex it muſt have its R _ 5 
4 The 'Covertways the Places of Arms, and 
Glacis — * as in the F 5 
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.C H A1 P. vn. 
To make a Horn-work befor the Bahion. : 


ROM the Point of the Baſtion ING 2 

ſtreight Line of eighty-ſix Fathoms, AB. 

251 ee ee 
of ſixty Fathoms. 

3- Take from 118 to 120 Fan a reſet 
thoſe two Arches in CD, the Angles where the 
| Moat of the Ravelin throws itſelf into the Moat, 
of the Body of the Place, as E F. 

4. Join C, CD and DF, together by freight 


Lines.” 
5. Divide the Line CD into emo cqual Parts, 
from the Middle of which draw down a P 
cular from eighteen to twenty Fathoms, as BH. 
6. Draw EE. as uſually ; their Length is 
to be thirty- eight Fathoms, as *K1; the Com 
ment is twenty-one Fathoms two Feet, as L 
laſtly, 1 
fore the Courtain, the Parts of which have the 
E, Fig. VIII. 


Ts « 9 * . J 1 r EE OCR £408 
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lame Diſtance. See 12 


\ 1 * { : 
- * 2443 — 1 


3 e ge S 


2 8 * 
ill. 2K Rings | 


| TR the Flats wards e Feld to t 
3 I of the Courtain AB; CD, 1 1 
2. Nen B and D draw a Perpendiculat from 
= © twenty-five to twenty-eight Fathoms, as BE, DF, 
Wo 5 oints EF raiſe > Hs ache 
Ws Fs M | | lars from i 18 to 120 Fathoms, AS | 
. Join G H t by a ſtreig 
_: ou ſhall divide into N qual P Parts, 
=Y of Which 2 
PE. dicular of twenty — ; 
"6 36. Draw the Faces as 1 the ; 4 - 
_ which muſt be thirty-five Fathoms. 
_— = 6. The Complement of the Line of Defaris i Is 
1 | Found, by putting the Compaſs upon the Extremit 
= of the two Faces, and then keeping one Point 
3 the Compaſs ſtanding in its Place, let the other fall. 
EE, upon the Line of Defence. Which is _alſo t b 
8 done on the other Side, as LM, N MOMO. 
. 7. LM and NO are drawn 8 fi the 
1 5 Flanks, as alſo MO for the Courtain. 
1 - 8. To have the Orillon, take two fifth Parts of 
_— the Flank of this Work; the reſt is made as uſu- 
= — * in like Manner as the hollow Domes or Flank 
9. The Baſe of the Rampart, Ge. ought to wa 
che fame Wideneſs as the reſt of the Horn- werkes, 
and to be drawn mn 
Body of the Place. 5 
10. The Ravelin before this Work is malle wy 
already has been ſet down in Chap. VI. Lib. III. 
15 the Plate F, Fig. IX. 
2 1 
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Wk nale a Horn-work with a Crown: 


2. Take three Parts of theſe four; and deſcribe 
them with an Arch at the Angle of \the. Moat ol 
the ſaid Work KE. 

3. From the Point E erect a Perpendicular « as 
far as the Arch F. | 

4. Put the ſame three Parts of the Point F upori 
that Arch, as FG and FH, and join FG and 
FH together by a right Line. 

5. From the Line F G and FH, let fal a Per- 
pendicular of ſixteen Fathoms, as IK, LM; then 
draw the Faces as uſually, of which let the Length 
be twenty-nine Fathoms. 

6. For the Complement of the Line & Defence 
take fifteen F athoms, and then draw the F lanks 
and the Courtain as above. | 

7. Prolong the Faces of the Horns to twenty. 2 
ven Fathoms, as AN, DO, and join GN and 
O together by a right Line. 15 

8. Put twenty- four Fathoms upon the Wing of 
Horn, on the Side of the Place at the Points AD, 
as AP and D 

9. From the Points N and O draw ri ght Lines 
towards the Points PQ, which evil on the 
Side of the Moat of the Horn-work in RS. | -- 

10. To make the Orillon, divide the Flank into 
two equal Parts, of which the one ſerves for the 
ſaid Orillon, and the other for the retired F lank. 


Lou are to obſerve, that the Flanks which join 1 


their F aces to the Moat of the Horn-work, are 
I left 


hide the exterior Polygon of che Hom 1 | 
work into four of ual Parts, ABC DD. 
0 


— 
— 


— _ * 4 0 * 
I? : 4 * 4 1 , 21 5 1 
1 | N 0 44 
— 5 2 0007 * Fw 8 1 « ah n 
„ wen Way. wa a 


RE 
4 * 
* 
4 . 
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1% A Neffe of Fortificadion.. MHR 
left without an Orillon and a retired | Flank, LY 17. 
NR, Os. LES : whicl 
11. The Baſe of the See t; E 6. for th 
other Diſtances, are Oey 1 as in th - . 
See 155 Plate F, IN X. * thom 
3 . __ 
Cc Hap M T Con 
70 o make a Crown-work before the de | KA 
\ROM the capital Point of your Ravel | 
erect a Perpendicular of 160 Fathoms, and 
if there be no Ravelin, take the Courtain of the T 
Body of the Place with the Briſure to draw two | T 
„ 8 0 which interſect one the other before the T 
Courtain. From which Point of Interſection you their 
muſt do as I have already faid concerning the T 
Capital Point of the Ravelio, as AB. | T 
2. Take the ſame 100 Fathoms, and mak = T 
Arch from the Point B to each Side. T 
3. Take 113 Fathoms, and reſect thoſe two Arche 4 
at the beginning of the Orillon CD and EF. Def 
4. Join EB and B F together by right Lines, 
UE! draw ri ight Lines from the Points E F towards — 
the Orillon of the Place, terminating _ the 
Side of the Moat GH. 
5. Divide the Line E B, and the other B F, Into 
two equal Parts, from the Middle of which let fall 7 
Perpendiculars, each from fifteen to ſixteen Fa- 
thoms, as IM, LN, [. 


6. You are to draw the Faces as e the 
Length of which muſt be thirty-one Fathoms, as 
OP, QR; the Complement, Sc. of ſixteen Fa- ©f 


thoms, as ST, VW: The Flanks and Courtain 3 
are made, as already has been frequently ſhewed. Arc 
7. Divid 


which ive he El for the Galen, 20 the other | 


for the retired" Flank. 
8. The Baſe of the Kamwpace key up eight Ba- 
thoms, that of the Parapet three; the firſt Ban- 


quet a Foot and a half, the ſecond two Feet ; the . 


Wideneſs of the Moats twelve Fathoms; in the 
Covert-way and Glacis obſerve the fame Breadth 
as there is round about the Ny: 5 the Place. 
See the Plate G, Fig. XI. 1800 


Le 7, able for this mort. 1 
9 | P Fathoms Feet 
The 4 Line AB. 100 00 
The exterior Sides BE, BF 100 oo 
The Wings EC and FD, with T „ 
their Complements to the Orilons 1 0 
The Perpendicular 17 a 
The Fart: | „„ 

The Flank . 13.03 

The Courtain | 30 00 
The Complement of the Line of 2 1 ͤ 
Defence l ; 

— — I — — 


nA. M.. 
be o make a Crown-work before the Baſtion. | 


RECT upon the capital Line of the Baſtion / 
a Perpendicular of 100 Fathoms, as AB. 


2. From the Point B draw to each Side an Arch 15 


of 100 Fathoms. | . | | 
3. Take ninety-two Fathoms, and reſect thoſe 

Arches at the COR of the two Moats, —5 2 
2 0 


That of the Ravelin, and that of the Body of te ; 
90 CD, BD, EG, un oy ED," Ye} Bun 
4. Join CB, BD a roger er d 
ſtreighr Lines. i e ; W 8 
5. Divide the Liness c B and. BD into two 
equal Parts, from the Middle of which kt Hall * 


Perpendicular of ſeventeen Fathoms. 


6. You muſt draw the Faces, as uſually, allow 
ing to the Length of them thirty-one Fathoms; to 
the Complement, Sc. ſixteen F athoms; to the 
| Flank, thirteen Fathoms three Feet; to the 
: Courtain, twenty-nine Fathoms three Feet; to the 
| Baſe of the Rampart eight Fathoms; to the Baſe 
of the Parapet three F athoms ; and to the Banquets, 
Covert-way, and N as uſually. 80 che ir 
Fl. e Al. 5 8 


2 


„ CHAP. XII. 
bi make a Ravelin before the Point of a B00 ion, 


Pes the Parapet of the Body of the 
Place above the Moat, fo that it TY cut 
it in QS. 
2. From the Point of the Baſtion erect a night 
lined Perpendicular, upon which put thirty-ſix 
Fathoms, beginning at the Moat, as CV for the 
Capital. | 
. Upon the Prolongation of the Parapet by the 
Points 8 Q, put fourteen Fathoms for the Length 
of the Flanks, as ST, QR. 
Join TV, VR, together, and you will have 
| . the F dees: 
Round abt the Faces of the Flanks you 
al draw _ Baſe of the Ram part of eight F 5 i 
at 


83 


that of tis ris hirte! e and tet two 
Banquets as uſually; and the Moat of twelve Fa- 
thoms, parallel to the Faces and the Flanks, with 
its Rounding, before the capital Point V, and the 
Flanks TR. See the Plate I, Fi . XIII. 7 


wh OD 3 — E Ss 
— — — 74 ——— —_ 
3 H A P. XIII. 100 
3 75 4 make a 2 Tenail. | les 5 


Rolong the Flanks of the Body of the Place, 
to 110 Fathoms, as ABCD. 
2. Join BD together by a right Line; abide it 


into two equal Parts, and let fall from the Middle 
a perpendicular of twenty=ſrx Fathoms, as E F. But 


you muſt obſerve, that this Line ought not to be 
longer than twenty or twerity-two Feet, when there 
is a Ravelin or a 'Half-Moon before the Courtain 
of the Body of the-Place. 

3. Draw the Extremities of the Wings in the 
Point F, as'BF, and DF. | 

4. Draw the Baſe of the Rampart eight F Wr 


that of the Parapet three, tlie two Banquets as uſu- 


ally, the Moat twelve Fathoms, the Covert-way 
and Glacis as for the Body of the Place, 


The Ravelin before the Wo Y 


1. Divide the Faces of the Tenail BF and F D, 
into two equal Parts, and ſet the Half of the 'one 
upon the Perpendicular erected upon the Angle of 
the Counterſcarp, as G P. 


2. From the Point G, toward the Middle of the 
ſaid Faces of the Tenail, draw right Lines for the 


Faces of the Ravelin, as GL, and GM, 
8 3. The 


. 
; ; .. ol 
. v4 tt ” 
5 + - 9 A : x _— 
| A — . "> 
* % F q * 2. << ; — 
3 1 e x 
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11 8 A er; 


3. The Diſtances for the Body "af thy . 
che Ravelin are the ſame with choſe of the Tehai, | 


only that the Moat belon ys Coun 
; eight R See che Pie we Fig: b.q ary 
3 — — — — 5 — 2. 
TH | 1 F ace 
To make a a 7 LY 11 
UNE: | „Pra the Flanks of the Body of the Plac * 
5 | | to 110 Fathoms, as A B and CD, and join 
B D together by a right Line. 
2. Divide the Line BD into two equal Parts, 
Lad let fall from the Middle of it a Perpendiculs 
of twenty-ſix Fathoms, as E F. 
3. From the Points BD draw right Lines, to _ 
the Point F for the Faces, each of which ll be 1.7 
divided into two equal Parts, as BG, DH. 
44. Erect a Perpendicular upon the Angle of 2 
F aces of forty-five Fathoms, as FJ. 
656. From the Point J. draw the — aces | 
in The Points G H. of 
4 6, he Wings, to the 8 and Counter 
Faces, draw the Baſe of the Rampart parallel of 
eight Fathoms, and all the other Diſtances as in the 
fingle Tenail. See the Plate K, Fi 18 XVI. x 
To make a Bofion ab  Counter-Guarks 5 
0 
Se 


Ormerly they were wont to put theſe Works 
before the Baſtion, the better to cover them. 

4 he Structure is thus. 
3 „„ Draw 


1. Draw Lines, ant to 9 4 — aces * the Sg f -f 


ſtion of fifteen. Fathoms, - ons upon the 
Counterſcarp of the Ravelin or Hal 
forming oint before the Point of the Baſtion, 
as ABC. 

2. Draw the Baſe of the Rampart to theſe two 


Faces of eighteen Fathoms, as ED. " AW ih tee 
Diſtances are the ſame with thoſe of the Ravelin 


or 1 See the * 1. Fig. 14 C. XII. 
L. I 
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CHAP. XVI. 


— 


of the StruSture of a Pentagon. 
. Fathews: Fart 
HE Seri-Diameter „„ 
2. The exterior Side AB, CDJ, 1 = oa 
3. The Perpendicular EF oo 
4. The Face AF oo 
5. For the Complement of the Line] 9 2 
of Defence F G, take 2 | >, 3 
6. The Line of Defence G B "2938/08 
"i The Flank J 7:4 55.108 : 08 
8. The e 6 Pl 73 04 


The Explanation of this Table 


See Chap. 2. Book 3. There you will find al 
that is neceſſary for the Structure of a Pentagon; 
3 you take the Diſtances preſcribed here, 
or thoſe that are mentioned in the lame Place. 
See che Plate b , Fig. 16. 
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Moon, and 


| 
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: 120 .A Treat of Fe ortificatio 3n, 


1 Which! is thus: 
| Body of the Place, and draw. parallel to that | 


0 be Struttare of a 7 wail in the Mt. 80 


To juſtify Chat a bein ſaid obe ob t th bo 1 
of De obſerve this Work, the Struktur of 


1. Set the Rule upon the Hance! Flatk & the 


Flank from five to fix Fathoms, which, touches 
the Line of Defence before the Orillon in EB. 
2. Divide the reſt of the Line of Defence from 
B E, to the neareſt Angle C, into two equal Parts, 
as BF, EG. 
3. Take the Diſtance F 5 between the Points 
of the Compaſs, leaving one upon the Point F: 
Carry the other from the Point & upon the Com- 
plement of the Line of Pefence, marked F. Then 
fix one Point of the Compaſs upon the Point $ 
and carry the other from 7. upon the other op . 
ſite Complement, marked H. Then join 2. 
and J G together, to form the Flanks : Do the 3 
ſame for the Courtain H]. | - 
4. Draw the Baſe of the Rampart af eight Fa - 
7 
8 


thoms to the Faces, and to the Flanks of the Te- 


nail; and to the Courtain from four to five Fa- 
thoms. Then the Baſe of the Parapet of two Fa- 
thoms three Feet round about. You ſhall make 
the two Banquets as oye See the Plate el 
Fi ig. ty. 
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CHAP. XVII. 


8. The Courtain 


| Pentagon, : 


Seck. 2. The ts 
1. The Semi-Diameter takes up 
2. The exterior Side 
3. The Perpendicular 
4. The Face 
5. For the Complement, We: 
. The Line of Defence 
7. The Flank _ 
8. The Courtain 


Sect. 3. The Oer. 


1. The ce takes up 
2. The exterior Polygon 

3. The Perpendicular 

4. The Face | 
5. For the 8 Ge. 
6. The Line of Defence 
7. The Flank |. 

8 


. The Courtain 


 Fathoms Free 
| 207 03 
n 00 
47 90 
50 00 
3 ,' 00 
135 03 
24 oo 
72 . 03 
498 | Of 
180 oo 
28 - | a. 
80 6860 
28 O00 
137 OZ 
235 04 | 
Ti wm 


ov: the Strufure of a Hexagon, and other. 


40 Fohgons. 16251 | 
"1 LIBS  Fathons 
HE Semi- Diameter takes uß 180 
2. The exterior e "+17 an 
3 The Perpendicular _ Pt 80 | 
4. The Face. - o 
5. For the Complement of the 25 of 2 
Defence 
6. The Line of Defence 1 bY 
„The Flank "$5 


. - 71 
The other Diſtances are 1 to thoſe of the 
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2. The exterior Pos 7 
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1 
2 
. The Perpendicular ppt 
„ TORE Face 7 ory c bn 8% 
58. For the Complement, Se. 
5. The Line of Defence 
„ r 
„ . The Courtzin N 
| Sect. 5. The Decagon. 


The exterior Polygon 

The Perpendicular 
4. The Face . 
. For the Complement, Se. 
The Line of Defence 
The F lank 
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EF 4 Sect. 6. The Hendecagon. 


The Semi-Diameter 
The exterior Polygon 
. The Perp endicular 


For the Complement, Gt. 
. The Line of Defence 
„ 5: 
The Courtain 


_.- . The Semi-Diameter . 


The Eace . HY 
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Sea. 7 he Dau. 


1. The Sins Diameter: 8 34 
2. The exterior a 180 Fo, 
| 4. The b „ EN 0 82 8 
© Fd the 3 Se. *7; THe «60 
7 The Line of Defence 7 oo 
7. The HK 37% F. 
b. The Com 12%". -S = 


TOM H A . xv. a 
To moke the Pran. 


AVING now 98 of the Breadths nid 

Lengths of the Parts of a Place, it is requi- 
ſite to ſay ſomething of the Height of the ſaid 
Parts; or rather after what Manner to make the 
Profil of a Place. To which Purpoſe two Things 
are to be obſerved : : 

1. That you erect the Profil of the exterior 
Works after the ſame Manner as that of the Body 
of the prineipal Place; provided that you *pply 
thereto che Heights, of which I ſhall ſpeak as 
much as is neceſſary to be Known, whereof the 


Breadths have been above exhibited. 


2. That ten Fathoms of the Scale, of which 1 
make uſe in delineating the Body of the Place, 
make but one, when I would make the Profil of 

the ſame Place. So that 100 Fathoms which I 


have applied to the Body of the Place, for this 


Purpoſe, — only a Length of ten F — 1 


. A Ms 


F 7 of. the Bogy 
F V4 TE - Bop Example 8 ſake, let us maße a 
„ 8 on; and then obſerve that which pk 
"Ihe © iy. a long right Line, a n 
adſeven Fathoms for the Baſe of the Rampar 
1 . -ginoing at the left Hand, as AB. 12555 45 ORs 
3 : 17 6 2. Put off one Fathom four Feet It 
behind the Point A, upon the (fame Line as AC, 
8 = 9 This Triangle marks oùt the i interior TIT 24 
td mark out 15 exterior 7 ot one Fathom 
w_” immediately before B, as BD. But in the Fiat 
3 you muſt 8 a larger Ti alus 5 he e Ram t 
VV cordin ng to the Nature of the Ground. * 


4 
. 
« 


ee 


4 


e 5 
oY 


5 1 . upon D two Perpendiculats; 8 


FJ which contain three 'Fathoms in Hei 3 as. 
1 „ DF, and then ] Join AE, EF. and F IAN 
_ Line, and hes» will afford Of Height of the 
1 art with its Tau. "41 
> i EM 1 10 F athoms oft ae « Poine E E covand 
TIS , As par, N 'E 2 45 Pl ; Ws TERS 

2 5. Erect upon G a ſmall Pe endicular 4 ot 
aälkaand a half, for the Height of Pape firſt Banq juet, a8 

. Then draw from the Point I a Parallel 10 

— Height of the Rampart a Foot and. a half 
. broad, 25 JH; that is, the Breadth of the Ban 
3 on Then ſet another Perpendicular upon the, 
=: 1 oint H, of the ſame Height as HI; anc free 
the Point J draw alſo another Parallel. of two 
1 broad, as LM, and then you will ve. both the 
888 Put four Feet immediately behind the Point „ 
2s GN, and then upon that Point erect a Perpendi- 
3 cular of eight Feet, and NO; which done, N 


a 4 . * 4 A 
3 4s R 2 pe : - * 
N . : - . 1 % J 4 , 8 # 
T N $ 7 . = ” - * * 5 * : 0 *. * 


Tc. 


4s 
” 95 
nm 
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Vo 
"a 424 


AR 


ad. B, as B O. from which Point ler 


the Point M 3 the en 0 rogerher, to get the + 


terior Height of the 
2 7. 2945 the i 5 85 or Falls B 


1 Put . Feet 


fall the 


Perpendic| ular CR, 
BR together e oe 'Sca 
twenty Fathoms ' behi 


of three Exhorns, ; 
he Point B, for the 


' Breadth of the Moat, as. 1 885 then put two qo : 
dicular of three Fathoms, as V 5 | 


before the Point 8, as ST; From whence 
another” Perf 
then join VS together to have the Counterſearp of 
the ſame R V, and fo the Moat ie ely re- . 
preſenteclt. er, 
10. After en uke thirty-ſix Fathorps; | Fay as. 
the Ground will permit, and put them behind the 
Point W upon tlie ſame firſt Line, as WA; and then 
join them together by a ſtreighit Line, to repreſent 
the Glacis. 


8 


. and Heights. See the Plate N. r * 


7 be Profil of | exterior, Warks: mY 0 F 


, 
1 
F; Ez 
9 4 % 4p og mn $5, # \$þ {cr 2 ** + 
7 N 4 ® bag © 42415 0 Ma 4. 


The Profil is made as the preceding inreſpett of 
the ſeven firſt Points, ſaving only that the Baſe of 
the Rampart be no broader than 
higher than fourteen Feet. As to 


eight Fathoms. 
nor the Ramp 


the eighth Point of the Deſcription of the Nan 
Profil, the only Difference conſiſts in this, that the 
Moat is not larger here than twelve-Farhoms,:nor- 
dee er than two and a half. All the reſt is done 4 
in the „ See the Plate N, Fig. 18. 
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After this Manner you ſhall have 8 
the Body of the Place according to its Lengths, 
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gineer, or any. one that would 55 
treſſes, to e of what Beach 


| > the Enemy's 
hall hire now ſhew how to- trace 
ield : To which E 
which are the 
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8 Fae: 4 
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5 9 5 Fabre. 


? 


„ 


The Angle of a 8 
That of a . . of 
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vx 
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thoms, then pro 
1. Fix the Staff, 1 
8 in the Hole that is made 


by 


eg B. io chat you way cr Lern Fo 
Shs of: che Aﬀt from the Point 1 10 „ 


4 Count from the left Hand towards Pat right ES 

an Angle of 108 Degrees, which is the Angle of | 
| the exterior Polygons, to the Pentagon, (if you 
make an Hexagon, you take this Angle of 2 1 
Degrees, Sc.) there fix a litele Peg, hich you. 9 
may ſee through the movable Sights, for Example 
O: Thar docs, fix = Cd erf Clain'to Se Pal 725 
B, and draw a ſtreight Line toward the Point. C + 
upon which you ſhall then put the Length of ö 
firſt Line given A B, a BB. £ N . 

3. Put the Inſtrument upon the Point D. "ER that 
through its Diopters or Sights you may ſee the Tg : 
B. Then ſeek by the Dioprers an Angle of 105 
Degrees, and there fix another Peg, which you i 
may ſee through the Diopters, as DE. That "1 
done, draw a ſtreight Line from the Point D „„ 


the Point E, and then put the Length of the Ling” {| | © 
BD upon the Line DE, .. 
4. Do this as many Times as is requiſite for 2 i 3 
Pentagon. 9118 e 3 oil fo qe tft en OO 
5. Divide 


"which el the Peg H. 


2. Draw all = Points made. of chat 4 

| fore thy Baſtion -of the Place; for RY 
5 mi-Gorge of the P 

| in >< ons and put chem from 

; 1. 9 oſe Lines ABCDE, as abe 0 


5 "i Take 25 rats and 
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Sect. 1. To find the tn oh of 

regular re. | 1 

Divide the Circumference of the Diameter, 

which contains 360 Degrees, by the Number of 

the Baſtions of your Fortreſs, and the Product 

of that Diviſion will make the Over- 

T7 / ture, or Angle of the Center. gr 
„ 360 (72 Example: Let us ſeek the Angle 0 

55 the Center of a Pentagon ; to 108 

Purpoſe, you muſt divide 360 Degrees 

+1. by 3. Far in regard our Fortreſs has no more 
8 than 8 Baſtions, a larger Diviſor cannot 


taken: So that the Product of the Diviſion be- 


ing 72, we * 2 that he © Aba of ts Cane 

ter of a Pentagon: PE 8 ane 
vet 2. To find the Angle of rhe Gorge, as it is called 
after Vauban's Manner * Wy the e T * 
Polygons. 


To find that Ang le thave needs no more 75 
to ſubſtract the N of the Center of the ſatne 
Fortreſs of 180 Degrees, and that which remains 
makes the Fg 5 e of the Gorge. For Example: 
If you would know the Angle of the Gorge of a 


Fatty on, you muſt. from 180 Degrees 

fl 405 for that is the Angle of 5 

the Center of 2 Pentagon: Then ob- 2 

| ſerve what remains, which will be 108 9 ERS 
| Degrees, and ſay, That the Angle has has 10 * 


108 Degrees of Overture. 


$8. 3. As for che Angle of the RE Ra and al 
the reſt, it is impoſſible to know what their Over- 
tures are, in regard they are not always the ſame: 
So that it depends upon the Knowledge of the 
Engineer to make the Flanks, ſo that they ow 
form a good Angle of the Baſtion, accordin 
which almoſt all the reſt take their Meaſures. r 
| ſult our Authors upon this Matter. Nevertheleſs 
ve ſhall here ſet down the Overtures of the princt- 
pal Angles after our Manner of n 


ts a Square. | TOP 
44; 4. ap" + 
1. The Angle of the Center is 90 
2. The Angle of the Gorge 90 
3. The Angle of the Baſtion 63 
K 2 | 


1 


* 


A 


I #a=s 


aa 0 wm. 


x 


98 The Angle of the Center is - . 
The Angle of che 8 15 120 5 5 co 
he Angle of — 82 700 5 
The Angle to form the Flank. 270 e # 
The Angle to form the Front 1217 40 


* 


Ina Heptagon. 


of the Center is 52 0 | 

2. The Angle of the Gorge A 5 . 

3. The Angle of the Baſtion 5 \ 00 
The Angle of the Courtain > 47F0 oy 
The Angle to form the Flank + 77 30 2 
6. The Angle to form the Front 120 S 


» « 


8 
35 980 
100 8 


The Angle of the Center is 
The Angle of the Gorge 
of the Baſtion 


na Detagen. 
The Angle of the Center is 
The Angle of the Gorge 
The Angle of the Baſtion 
The Angle of the Courtain 
The Angle to form the Flank 
The An le to form the Front 


1 an Hendecagon. 3 
The Angle of the Center is 
The of the Gorge 
he Angle of the Baſtion 
Angle of the Courtain 
The Angle to form the Flank . $; - 
J le to form the Front 125 


1 


: Flank \ r 
S. The Angle to form the Front 128 
N 7. The flanking Angle 8 % 


others, that it only ought to be ſo in "the Fler. 
gon, and that it ought to be right in ] 


were a ſort of Ignorance to maintain t 
Monſbeuſer made choice of this Angle in a 
of 6o Degrees, in a Pentagon of 72 Deg; in 

gon of 89 Deg. in a nof 85 


eeagon 
| 2 made 1 of this Angle from a 


3. The Angle to form 7. 


Se 4 3 5 


| This Angle has oeenfioned great Diſſ 

mongſt the moſt Part of the Ancients, \ 

—— of Fortifleation: For ſome were of 
nion, that this Angle was to be always 


ares + 


7 of | 
more than fix Baſtions; and this 3. tt 15 


Practice of Monf. Avtonine de 3 | = 
are who maintain the d fay, That 

the acute Angle is never to be Allowed m_— but in 
Figures that are under fix Baſtions, and that it al- 


ways ought to be obtuſe in a Fortreſs which e. 
coeds that Number. True it is, that the greateſt | 
Number have been for the right Angle; and it 


contrary. 


to an Hend 


in an 


0 of 54 Deg. from a Hexz 
Heptegon of 84 Deg. 7 


Fa Ih. TY * „„ 


0 Na 


| on gong be fo 
= = his 24 Don Ang) 
yp: 5 to be from 4 Tertago on of Dex 8. 95 
= 3 5 693 Bet Je 1 75 to. 
S $2 Dep 4 oh. 11 5 1155 I E - jet N 
1 to Enneagon © Dep. to a 
F 30 80 of 8 Deg. ” 
| | EK uſe of this we. - e for re of 64 he: | 
dor a Pentagon of 69 — for f bf. 75 Deg, 
for a Heptagon of 79 Py. 17 an Oftagon e 


a Decagon of 87 Deg 4 5 an fleece, of 95 
38 Min. for N „ of 90 Deg. Paſchs 2 
le it for a Square of ſixty Fathoms, and aug — 
ments it ſtill by five, accofding as the Polygon | | 
guns more of the Side. But they who have been 
accounted moſt ſkilful in the Kt of Fortiſcatiun, 
were always, as I have ſaid, for the right Angle, 
though it be alledged, That in making it acute, 
there is room for more Firing from the Courtains; 
or that in making it obtuſe, it is more capable to 
withſtand the Enemy's Batteries, and the Injuries : 
of Time. The Reaſon that 5 them { 8 ta 
this Opinion, was, that Sub their I. ime the EE 
their Breaches with the Cannon, ſo that this An- 
gle being right, it had all the Perfection a | 
could be defired ; whereas the making 6.5.00 phraſe, | 1 
diminiſhed the Capaciouſneſs of the KEE: 4 
of its Flank ; beſides, that the ſame Battery ph 
play upon both Fronts : And by making it acute, 
the 5 2 was ſo Ray. broken by the 8 ef 
quent Diſc s; more eſpecially, if ſeveral Guns 
played at a TI mes 3 beſides, that bad Weather 
_— more 


| . 
With an n- obtuſe An ie, ; ay with an A \ 


=. Wo Breaches a are voor made in "rhe | Poir 


1 55 . more than one Ping; 
he Angle be well able to rebilt. 


tees are ot to 8 
eing more open, it wou 7 

o be ſhort ; in which caſe, the 
ve room ſufficient, 


N * FOND 8 a 


ture o& the Flank ; to That every One 
._ cording to his Fancy... Erhard makes the F] 
= rpendicylar to the Faces of the Baſtjons;, 
is Reaſon . becauſe the F lanks, being. | 
e the Courtain, that is to ſay, mal 
Aeute Angle with it, are much more 
ie Enemy, and conſequently more difficult to 


. as not being battered. by. the Cannon 
very obl iquely : But granting that this were, 
it is ng le 


is.a Truth: to, ſay, that as they are but 
3 little 5 : ſo neither do they not ſurvey ver 


far; and it "is im ſible to 
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2 
* 
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n 
P. 
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than thoſe which Monſieur Soph 
and that they do not batter the 


Part * the Defence. Beſides, it is but 
the C 


Fee 


is becauſe hy ofa | 
advan antagcous, that one — bo: 


the cn ways. I know it may 
s eaſy to make an Oxillon, or Ear. 
Flank in a circular Faſhion: But 
be too feeble, unleſs. you allow it the half of the 
Flank, and the Remainder will not ſuffce for ite 
Defence, not having room enough for ſeve 
Pieces to be placed upon it; 
muſt be a Mixture of great 
vill cauſe an inevitable Trouble. 

Monſieur Pagan, a Perſon - 
fection in the Art of \ 
acquired the Reputation of being 
kilful Engineers of our Time, was the 
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% 7 * 
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1 . 


14 wolms dern hs: ta ak.” 
| the Covtrain, by alle wie chem mth"note Ore. 
ture; fir be taker W erf wiculafly' upon the 
Line of Defence; and E 
for it, in his Book of  Fortifications ; Where he | 
ſays, That his being „ ty Siege, 
| convinced him, that Flanks perpendicufar to the 
Courtains, were of littleDurance : And he wenden 


that the Reputation given to the Follanders, for 

eꝛeir Perfection in the t of Fortification, on 
äbdbee ſo great, ſince the Places fortified acc to of 
their Method, make fo little Reſiſtance; and for to 
that there is not one which is well defended from gon 
© _ the Cannon: Nevertheleſs, we may preſume to 0 
. ſay, that Monſieur Pagan's Method is not alt ther Wl to 
1 without Defects; for the Enemy may batter a 24 
. o difpoſed, before he comes upon the Covert- 11 
: way: Therefore, to make the beſt of all the Ad. 12 
BIR vuntages which both the one and the other produces 20 
* in his Defence, Monſieur Vauban allows an Over. Po 
; ture to this Angle, from 9 Dep! $ b 105, | ral 
A | may be ſeen, Book IV. C. 1. Se . For by tis of 
V | Means the Embraſures made in the pet in this 2: 
„ Flank, perfectly uncover the Moat, and the Co- VI 
© vert-way. And though Monſieur Vuubun ſhonld th 
1 not have made this Flank in a crooked Line, by an 
Means of the Orillon and the retired Flank, how- X 
ever ĩt ought to be preferred before others; becauſe of 
the Ravelin covers the Overture which is allowed i it 5 


above the Perpendiculars to the Courtain, and con- 
ſequently it is not too much expoſed ; beſides that 
it conſiderably enlarges and diminiſhes the Faces, | 
teh & are te 2 Parts of a Fortification. 
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ena u 8 
95 of the Flank. : n | 


FRE Sets eb - 25 
Hz: That thoug TIS ee 

LE kite 10 | 1 1 
— ngineers, Monſbenſer made t | Flank to a 
of 55 Fathom 3 to a V, of 18; to a VI, 
to a VII, of 223 to an VIII, as far as a Dodeca- 


— 


| gon of 24. Freittag made it to a Square of 12 3 


toaV, of 14; toa VI, of x64 to a VII, of 18; 
to an VIE, of 20 3 to a 5 4 1 
24 3 which Length he retains alſo in Polygons 

11 and 12 Baſtions. ee We of 
12; to a V, of 16; to a VI, of 18; toa VII, of 
20; to an VIII, of 223 to a IX, till he cyme to 
Pohgons of 12 Baſtions of 24 Fathoms. In gene- 
ral, the Hollanders make — Flanks to a Square 
of 16 Fathomis, 2 Feet; to a V, of 18 Fathoms, 
2 Feet, to a VI, of 1. Fathoms, 2 Feet; to a 
VII, 19 Fathoms, 5 Feet; to an VIII, 22 Fa- 
thorns, 1 Foot; to à IX, of 22 Fathoms, 1 Foot 
and a half; to a K. 23 Fathoms, 2 Feet; to a 
XI, of 24 Fathoms, 2 Feet. Monſieur the Count 
of Pagan allows the Elank in a Square, 19 Fa- 
thoms, 1 Foot; to a V,. 24. Se. as you my ſee, 
Lib, 3. Chap. 16. and 17. | 
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LY 


Face i is > moſt dangerous 


1 third Parts of che Con. 
ieur, the Count of 4 ren 


cor: x 
I 


for the of 
thod, ſee Chap. 16. of 7 


© With the . or Pla | 
are to be planted, 
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8 for what concerns che erecting of the on. 
lon, and Flank retired, according to Mon- 
s no more 


ha] * 2 * 
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. 

I 

ö x Xs $07 
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g bovever it is as good. OLE nt 1 CUTIES 
1 1. A eee, 16 10% 
of ; divide the Flank of one of the — y- þ „„ 
equal Parts, and the Face e oppoſite Baftiens 
tte | into wo, as AB, B.. “ 2 
2. Draw from the Point B. 1 | | W ( 
middle of the Face, a Line through the chin: SY „ 
of the Flank, mene, of *.” v2 
the Shoulder D, in the Of; 


— 


gl ual Parts; a8 E G — GD, rag — e 
Point erect a pe es of about two Fa- 5 AM 
thoms, as & H. Set the Compaſs upon — 
the Point H, and ſo ; he the Rounding of e : 

Orillon, Joining F D together. | 

4. Draw from the re-entring Angle of the Mat 1 
P, a right Line through'the Angle of the Courtain of 
L, © cir boo of an equal 1 
Bigneſs to the Line DE; that is to ſay, of five Fa- 
| thoms, as K I; to the ere that you may have the 
4 Briſure, where you may place the Piece of Cannon 
' that points towards — Moon, and cannot be 

battered from the Field; becauſe it is, as it were, 
x 1 covered. by the Ravelin. Lagſtly, To make the 
2 1 Rounding of the Flank retired, take the Diſtance 
y | KE, between the. Points of the Compaſs, ' and 
| make Sections toward the Moat, in L; from 
1 whence afterwards draw the Arch from K to F. 
t cannot be faid, but that theſe Orillons - | 
N very good; for theſe Roundings give leſs A. 
f ge to the u Cannon, and e the 
dom, 
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1 1 Room. n for placing h 
Muſlesteers. If you object, TharcheD —— on 
F. r 
e too great; I anſwer, That the. Ages dg 
el the ſmall Shot to him er of the 
7 bay wry conſiſts in che Teil: "where you may | 
8 0 this Method, Monſieur de Cler "TY 
40 1 ſerves, That the Orillot of the Square: would be 
JJ u allow it no more than the third 
Puart of the Flank, as to the Polygons; and there- 
35 = fore he requires two fifth Parts of the fame Flank 
| for the Orillon. See the Plate P, 7 XXII. 
the End of the third TO Vs} 


— bk — 


18 H AP. v. „ 
O the- Courtain. 4 4 e 5 . 


| DES the Counainoaghs yo cover thelj 
eſt Part of a Work, it is requiſite that it 
be of a reaſonable Length; that is 2 fins thee 
ſhould never be ſhorter than fixty Fathoms, and 
never longer than an hundred. AMor/beufer allows 
at — Fathoms ; and Freitag as much. 
(GGoldmex would have the Length to be of ninety-fix 
Fathoms ; Anibony de Ville 100. Tiew N 
ſeventy- four Fathoms in Length; Hingſel 
four. Monſicur de Clermont allows. it three 
_ Parts of a Polygon; the- Count de Pagan ſixty 
Fathoms. Monfieur de Vaubes forms it according 
to the Plurality of the Baſtions: As you may fee 
Lab. 3. Chap. 17. 
As to the Figure of the Courtains, there are ſome | 
b who will have them to be zen 
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ack "Lone & which- the. { „ ** 
ſuch. Fer. the Plate P. 8 \ All. SONS. 
the third Book. . 
5 le i ie ee 1 
Demi-Gorge, as.B C, AD. W 
1 Divide the ſame Line AB. ingo-1 LF) 
"mM "Where theſe. three Parts are 8 . 
Rand bring down. Tom the Points RG two 
erpendiculars, of which. let each have the yi 
Pur of the capital Line for is Lengrhs as RH 
8 and then join HE pod T together by 4 right 


4. Make upon. che Points D and C, the Angle 


2 door, 
Rn 2 join 8585 ; of the 


Courtain are, 1 N 2. That the 


Fortification takes up too much Room. 3 That 
it renders the Baſtion too acute. ol > 3 

Others there are that form an 
ſide, as that which is marked. with 
The Coaſtruction of which is after this fp 

1. Divide the Line AB into five equal Par 
as AC, CD, DE, EF, and FB. e 

2. Divide the firſt Line A B into three equal 
Parts, and allow one for the Capital, as A IL, and 
BK ; then join HI and B K together, to gain 
the Faces. 

3. Divide the Ce CFi int two equal Parts, 
and upon the Middle, marked with the Letter L, 
erect a rern J which. * the half of „ 
Face G K; as LM. 
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ht out · right 


e Plate P, at the End of the 


marked D. The Conſtrudtion of , 
ch we have alread deſcri ibed, 


om one Flank to another. 


third Book, 
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it muſt be allowed a 
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Cannon and — Soldiers which defend the 
reaſonable Height 
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ab el 
ar: is -rearec - aſter” pe ry ang, The 
ue from the Cordon 0 pune not co 
be top Feet, becauſe the + 
is made by thoſe different Heights, inward. _ 
outward, gives the Soldier an eaſy View of the _ 
Covert-ways,. and the Moats that are before him. * 
As for the _—_—— 28 
Cermont allows it for the Baſis, the third Part of the 
Baſis of the Rampart. The Count de Pagan males = 
it three Fathoms broad. Of which Opinion are 
ſeveral others, as Goldman, Freittag, an and Monſieut 
Vauban himſelf. So that we may boldly ſay, That 
the Thickneſs of the Para es: Moo whe irs 
not leſs than eighteen nor — than 
twenty four. For being — — the Parapet can- 
not long reſiſt the Force of the great Shot, Which 
would ſoon level it with the z and being 
thicker, it would hinder the Soldiers from the Sight | 
of the Moat and the Covert-way. : 
If you would line the Parapet, it muſt be. A = 
lowed a little ſloping, that the Soldiers may have W. 
the better Footing. The beſt Lining of Parapets 
is with Turf. As for the Earth or Mould w ich | 
you are to make uſe of in erecting a Parapet, it 
is very requiſite to mix it with With! 1 4 or 
Brambles, and to ſow it with any that 
take a deep Root, to bind the Earth t rpg, lo 
that the Cannon may. not eaſily crumble it downs... 
Hay of Burgundy is alſo very good for this Pu 5 
in regard that there is no Plant wt 1 forth i wo 
or deeper Roots. ita 
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HIS Work is the prin Piece of a Fort 
cation; and therefore the Rampart onght to 
| be higher and broader than any of the fo reſt Of the 
Parts. . Fournier allows from the Breadth of thi | 
| Rampart from fifteen to twenty-five Paces ; - and for 
the Height, from the Level of the Field from fif- 
teen to twenty-five Feet. Freittag takes for the 
- Baſe of a Square nine Fathoms ; of a Pentagon 
ten; of a Hexagon eleven; of a Heptagon twelve; 
of an Octagon thirteen 3 of an Anneagon fourteen; 
and obſerves this Breadth in all other Polygons: 


he Height of the Rampart he thinks ES if 


©: 44-4; o 


| Hint or to command the Enerity's 


to be from four to fix Fathoms; fow 
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it has been ſaid above, That there 
allowed to the Talus, or ſloping 


5 . 
Part of the Face allowed for the Balc of che Rn. 
art, or in the Field from eight to e Fathoms; 
ing that a larger Breaduly won Roc viilybe _ 
uſcleſs, but alſo prejudicial, - reaſon euerer 
Space of Ground it would t e uf, and che vaſt. 
Quantity of Earth it would | Monſieur de 
— aliakiwatte” Beſts Merger tha eleven 
— F 
Clermont brin of this R 

never — or Fathoms, whether to cover the 


oaches : For being lower, the Garriſon within 
d never command the Enemy's Works. Tf 1 
they tell me that in ſome Places a higher Rampart „ 
uiſite; I anſwer, That a good Cavalier — 4 2 
argu without raifing the whole Rampart ; ; 
higher. The upper Breadth of the Ram — porn — 
« inould 

be made too broad to conſume the reſt 
appointed for the Rampart 3 beſides, that it ciewoukd | 
be prejudicial, becauſe too broad a Parapet hinders 
the Soldiers from the Sight of the Moat ; and being 
too large, the R er of the Earth would not 


ſuffice to make a good Parapet, which is alſo very 
dangerous. As for the ſloping of the Rampart, 


t to be 
of the R t, 
down from the Top to 
the Bottom takes up of itſelf. For every Bedy 


narrow, it would require that che Par 


as the Earth 


5 b 5 


knows, that, e to the Badneſs of the 2 


leſs, the 
better 


Earth, 6 


* | 


is that which is cal pn a oo 
; —. eg caud = reaſon . 
mimeſs, they better reſiſt . Inconveniencies 0 
Heat win 6 — 15 beſides they bind Ccactiy wel 
port A nit linke Nloping 
—_—_— Foot.of k Eartl re the Ran bs 
raiſed; two Branthes:o Willow are. to be ſet no 
| bigger than a Man's T bumb : Beſides. that, the 
Earth is to be ſo hard rammed down, that it may 
- ſink four or five Inches, and that there remain 
not above ſeven or eight. Laſtly, You: a to 
fow- with Hay. Seed and Weeds upon the outſidt 
in every Row, to the end the Earth may inter. 
mix with the Roots. Nor is there any Herb that 
caſts forth more or deeper Roots than the r. 
niſh Trefoyle, or winged Clover. Moreover, Jou 
| ought to erect the Platform ſo, that the Plane. of 
it may decline fomewhat towards the City, / to 
carry off the Water. When you plant Trees up- 
on the Rampart, it is a great Ornament in Time 
of Peace, and a good Proviſion in Time of War. 
There are ſome Engineers that do not like this 
Advice; for they ſay that the Wind makes ſuch 
a Noiſe, when the Branches hit one againſt another, 
that the Men can hardly hear: one another : Be- 
ſides. that, it is a great Hindrance to the Centine|, 
which is a Conſideration not altogether to be re: 
jected. Laſtly, We cannot paſs by in Silence the 
Fancy of ſome Men, who proportion the Thick- 
neſs of the Rampart to the Number of the Baſti- 
ons of the Fortification'; as if a Hexagon ougit 
not to have as good a Rampart as a Decagon- 
+ would fain aſk mak Whether ſmall Places are bor 
- attac 
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r e ee e 


c H A F. .. 1 | 
of the Embrafures and WL „ 
N AN * have propoſed ſeveral ſorts of Em- 


braſures, but the beſt are thoſe which are 

ſreight and narrow withinſide, and wide towards 

the F Field to the end that the great Guns may play . 
with more eaſe toward the Right and Left. The 7 
Merlons, to the end that they may be good, ougkt 9 
to be made of Earth, the moſt eaſy to be tempered | -M 
that may be : And "this Earth Kan alſo to be 


= with Withy Twigs, or Brambles, provided _ 


wi take Root, after which ey: are to be N 
— . | 


* 2 * 


| c H A P. 2 
* tbe Moat i in the Body of the Plate. 


T7 regard that every Fortreſs ought to be envi- 
roned with a Moat, we ſhall briefly examine 
which ſort of Moats are firſt to be preferred. | Dope: 
make them broad, others narrow; one draws the ./ 


Moat parallel to the Faces, another draws the 


narrower toward the Point of the Baſtion, than in 
L3. any, 


5 15 of Pagan makes his Moat for a Tetragon fi 


1 amine Trery « one 01 theſe i in 5 6. 4 


| hems broad ; and for Poly ygons of twenty, hi 
Depth does not exceed four Fathoms. , \Monkiey | 
8 mart takes fron ſixteen'to twenty Fathoms, for 
the Breadth of the Moat, without any regard to 
the Plurality of Baſtions, and makes it hollow from 
eignhteen to twenty Feet, Fournier would have it 
85 e from fifteen to -five Paces, and det 
trom fifteen to twenty-five oct, Cellarins make 
his Moat three Fathoms deep, and broad at the Top 
about nineteen, and at the Bottom near thirtcen, 
Monſieur de Vauban prefers Monſieur mm 
Way i r 
of the Mat + For as to 1 
the Moat, Monſieur Clermont makes it narrower 
toward the Point of the Baſtion than Sings th 
other Parts; more ef; if the Flanks are 
for he ſays, that otherwiſe, it would be 
that the Moat ſhould be as large as the Leny 1 of 
the Flank, or elſe much narrower ; and in the fi 
caſe there would be a Neceſlity of making it very 
. ſhallow, which would render it defective for that 
te Enemy would cafily ſhoulder himſelf into it 
And ſuppoſing it were of a reaſonable Depth; ther 
would be Ground which no Body would knov 
what to do with, by reaſon of the extraordinary 
Wideneſs. And i in the ſecond caſe, there woull 
be one Side of the Flank that would not uncove! 
the Moat, which would be againſt the Rule 
"'of +: 2222200? Others anfwer firſt, that ie 
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| Baſtion itſelf is not proper for that- Add to this, 
that if the Moat fe ade: aer, toward the 


directly into che Baſtion. 


AAS. S FAA Es 


3 Max: wihe on dine Ae. e Blank, aa. 
derate Leptt that Wideneſs would - hinder the 
Enemy from croſſing the Meat, without great 
2 But if the Depth were ah =; 
jr may and it Aren be afled,' whas 


* 
— 
— 


5 the Line of — 5 Fab 
the ;.of the Men — 4 
vered; we 5 e e that. 11 To e unco- 


ver thoſe Parts above the Rounding, they ought 
to make no Moat. at all, becauſe the Point of the 


Point of the ' Baſtion having once 
gained the Paint, the Earth of which filled one 
part of the Moat, he will eaſily paſs it by, throw» 
ing Bavins over the Ruins of the Baſtions, which 
will ſhew him, as I may ſo ſay, the way to enter 


The next Queſtion is, whether a Moat fall of 
Water is to be preferred: before a dry Moat ? 
which a Diſtinction between the great and ſmall 
Places will quickly decide. ts gre eat Fortreſſes, 
— ned but that dry Moats are to be 
preferred before thoſe full of Water. Some will 
object, That a Moat full of Water ſecures a Face 
againſt Scaladoes and Surprizes; beſides that, 
very hard to be filled up; and that it affords great 
Trouble to the Enemy, that would either — a 


it, or cover himſelf, or n And that 


4 . 


. 4 big Place.: 


up, an Tas lch 8 to bep 
z ' op 8 a up, cover: the Enemy in 1 


a Moat full of Water hinders the Sallies 82 ke 
within, without the Help of Boats, which make 
fo great a Noiſe, that i 11. is ir a but" the Our 
Centinels near the Place beſieged, muſt hear it 

- and the ſame that is'to be aid of the Sallies, ito 
be ſaid of the Retreats. Beſide, if the Water that 
flills the 9 be not a running Stream, it begets 
an unwholeſom Air, cauſes frequent Diſtempen, 
and renders the Soldiers leſs couragious, by reaſon 
of the noiſome Stenches that ariſe out of it; and 


on the other Side, beſides that, ad Moat | is more Mo 
commodious for Sallies, and ſafe R s ; there 1 
is . Fear of Sickneſs proceeding fem noiſome a ll 
„ and unwholeſom Air. To ſay ſomethir | pra 

of the Convenience of Mines, which the Enemy the 
has to make, you muſt make a Cuvette, or a lie 1 the 
Dike in the middle of the Moat, from fifteen ts the 
twenty Feet broad, and very deep; for the d ſer 
it is, the better it is: Surround it with a good PA the 
rapet with Paliſadoes round about; and ſo yo yo 
will. be ſecure from. Mines and Surprizes. As for Cc 
little Fortreſſes, a Moat full of Water is better-than Bo 
a dry, becauſe Sallies, Retreats, and Succours, are wh 
not ſo neceſſary as in great Places. The Moat is If 
alſo to be rounded before the Point of the Baſtion; an 
to the end that it may be of the ſame Wideneſ II 
quite through, and that it may not advance too ou 
far into Ry Field; which it would do if it were ft 


"ol You. may alſo ſet a Corps de Gard * N 
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of 4 the Moat belonging” 0 the Outer-Wrks, 
Ko and the Avant-Moar. X; EN 


4H E Moles belonging to Outer Works PORE 
to be neither ſo great, nor ſo deep, as that 
which belongs to the Body of the Place: For a 
Wideneſs of twelve e ſuffices for theſe 
Moats, being hollow from twelve to fifteen Feet. 
In ſhort, there are ſome Engineers, who make 
a little Moat about the Glacis, though others 
practiſe quite contrary. The firſt dae that 
the Earth taken out of the Moat, ſerves to fortify 
| the Glacis, and ſecure the Covert- way. On 
the other Side it is ſaid, that the Avant -Moat 
ſerves only to hinder the Sallies and Retreats * 
the Garriſon: And this Reaſon prevails; for if 
you have need of Earth, the better to ſecure 7 
Covert-way, you may make the Moat of the 
Body of the Place deep, and employ the Earth 
which you take from thence, for that Purpoſe. 
ad think that this Moat revenits Surprizes, 
the 1 of the r I anſwer, 
[2 wide Glacis will do 9 rang wi 
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at fo much Charge for an Avan 
ty * 0 8 ſometimes ch are con 


e 5 


They make.i fre Fathom wid, ang > (hep, 


Such a Moat E n Jay ſee about 
RAI n yy OT 
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CHAP. "X10, 36 
0 ae Covert-way, and of te Cle „ 


600 Cavert-way will. requite, at; " 
five Fathoms in Breadth, eſpecially if the 
Ground will permit it ; for one broader is uſcle 
and prejugicial,. unleſs its Parapet be higher than 

y 3 otherwiſe it is eaſily y pierce oy & 
Enemy's Batteries: And one leſs wide, is.defe&tive 
in this, that there is not room for the great Gum 
and Men, but one will hinder the. other. B 
ſides, that when it is too narrow, it is not flank- 
dd on fo many Parts as it aught z and it may be 
laid, that this Part muſt be then too much in 
View of the Enemy, whoſe. chiefeſt Effort in: 
Siege it is, to make himſelf Maſter of the Co 
vert-way. 

This Covert· way has no other Security than the 
Glacis, which Ta it for a Parapet round about. 
The Wideneſs of it ought to be at Feaſt from thirty: 
ſix to forty Fathoms, loſing itſelf inſenſibly in in 

ination towards the F Field, But the better to 
ecure the Covert- way, we muſt ſay that the 
largeſt Glacis's are the beſt ; for that by th 
Means, the E lies more open ; and the leſi i 
has of Slopings, the better they are, becauſe the 
ſmall Shot is the more ſecure in the Covert-ways 
and does more Execution. In ſhort, there is ge- 
Jing to be ſuffered about the e that, may 


favour 


| 2 e e five Feet above the 5 
cCovert-way, you La 1 pe: one or two Bani „ 
TH: | : need mall require, wire; fer! F 1e PREY Natur 2 
CE ; IQ n 4 ; . | 

Vinh : mm F i Some | 


s 
” . t 
" 
a * 43 " 1 2 — 
* 1 ” the 1 . 2 
. _— a FY 4 5 4 « of *** K 4 
: 4 72 TY 3 ork . > ” F * 7 1 
1 13 322 1 „ * * 4 S 2 3 6 N 7. 1 4 A 
8 he L * 
, - — 
- . * > 
K , A 4 - . * 1 5 
, gt * % "IC + £ 4 * A 7 $5.9 - = 4 12 % 2 % * 2 ” 
; 4 vw wv 0 ; 295 
4 * 5 5 
. > nah — 2 3 
Fg : : q 
= * - . 
0 . 
— 4 8 . 
, * ” l 
o | ; . 4 -4 
, - , 1 - 
25 x EY « * 0 1 * F 3 
F . f * 8 F Wa: A SE. — 
; 7 Pn * 
Je * l Lg 4 * , Y ö 
8 7 ; : I 
* * * — I : 
; * i * 
2 
— 


n 1 1 5s; ow aſs - will PR me bg his. 
French admit no falſe Brays in their Forti- 
cations, as being a ſecond Defence, and an ad- 
mirable Work to diſpute the Counterſcarp with 
the Enemy, and to hinder him from croſſing the > 
Moat. Moreover it is certain, that fmall Shot af 
does more Execution from a low than an high * 
| Place, Beſides, that the ſmall Shot in 
falſe Bray, doubles the Defence of it, as that 
Work doubles the Defence of the Place. But if 
you talk of the Defence, Why do you then put 
the Counterſcarp before the Faces, knowing that 
thoſe Parts defend nothing ? You will anſwer, 
That this is to diſpute the Paſſage of the Moat, | 
4 A that the Enemy having broken the 
of the Point, may afterwards pierce 
with his great Guns the Walk that runs alt along 
Face: Beſides that, —ç ruining of that Work 
advantageous to the Enem il e Who . 
willn ingly have wherewithal to fill the Moat. As 
for the part of the falſe | that is before 5 
Courtain, it is no longer good, becauſe it does not 
flank the Faces of de tions, nor hinder te 
Faſſage of the Moat, which is objected No 
of 
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: But ny — * 3 55 
— * — th by the Ruin of . | 
5 part, nd the Parapet of the Flank, which fa 1 
- withinſide, fills up its Platform: And if the 
FRumpart be lined, the Splinters of it maim the 
Soldiers that uard the Flank of e falſe Bra, 
To remedy which Defects, the French now-a-days 
erect Tenails in the Moat before the Courtain, 
and before the Flanks ſe parated from the Bod 
of the Place, by a little Moat, tothe he endo the fl 
lof the Rampart of the Body of th ot | 
not kill or wound thoſe. that are in it, being line 
with Walls. 
of falſe Brays, that can be attributed. to. theſe Te- 
nails; beſide 
thoſe cxYer Works do. e 
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CHAP. R. 
Of Govaliers, figs: 


Place, beauſe they's moſt notably 175 ye 
Field, which. chaps. ge Enemy 5 
Trenches at a great Diſtance, in 8 

as fo many ſecond Baſtions, whic 
to the Enemy. And moreover, that they 

the Paſſage of the Moat, command the cer 


Wiſs above the Glacis; it is certain, that 
. diſpoſed, they may defend the Head of 
reach, which the Enemy ſhall make in the 

© E ace of the Baicion, wherein hoſe Cavaliers ey 
ETCUTU, 


There is nothing of all that jou en 
es, that they caſt not e * What 


NAvaliers are one of the beſt Defences Ws 1 


n 
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che Reaſons — a 


we There are bone chat would have. 8 
eee of the Courtain, Which 
diſcovers the Fe = — e oppoſite Baſtion ; that is 
to ſay, upon I of the ſecond Flank, as A; 


the Conſtruction e is ſuch. n 


Fart of the Demi-Gorge, as AB. 


2. Divide the Line AB into two equal Parts, as 


AC, CB, and 


3. Bring down 1 2 P amatienter —— — 
Point D, of the Length C B, as DE; and at 
length join B E together by a right Line. 

4. Having raiſed the Cavalier to a juſt Height, 
they give it a Parapet of three F athoms, and two 
Banquets, as is uſual. 

1. But it may be objected againſt this Situa- 
tion, That the Cavalier does not flank, but very 
obliquely; and by Conſequence, that the ] 


| of itare — little Conſequence. 


2. That the Ruins which the Enem 8 98 


will make, as being oppoſed to it in Front, bf 


ing between the Courtain and the Cavalier, will 


hinder the enn of the ſmall Shot of tho * | 


| cond Flank. / 


os, of . i / 
Ac m—— 3 
x 


under the Flank, and upon ewe 0 


\ 


. L tt. 1 Reger 84 YO 
1. 1. Others lodge the £ -avaler. in 

af he Cour, and give it 2 — a 
alledging, That in that Part, one 
Cavalier may flank two Faces of the Baſtion, 
To which it is anſwered, That a Cavalier cant 
be erected after that Mannef, but in Places which | 
have more than half the Courtain for the fecal 
Flank ; which would be very difficult, unleſtt 
were in Cities where. the Angles e 
are ks very are Overture. — 
— di Firing "i 
to gain room "for 
is to make Baſtions in a Place, chat 
thing; becauſe, that by this 
are made ſo ſmall, that they 
Ornament. 

2. That the Enemy lands 

Firing from a Cavalier diſpoſed af 
when once he is lodged: upon 
becauſe it is too high, 

low enough. 

The Conſtruction of this Cavalics i is ack: 8 
5 the Plate Q. Fig. XXVII. B. 1 To- 

1. From the ee fall e perpendic 
Ling, and ſet off there above fourteen en 
as 7 

2. Take that Diſtance, and draw from the Pix 
Ba Chats: -: :_-. 

3. Divide this Circle dee equal Parts, bv 
ginning from the Point A; as, AC, AD, al 
CD; which join together by right Lines; and thi 
| ſhall be the Baſe of the Cavalier. 


4. 1 


Book: 1V; A Tunze N Fort 139 


* ortification, „ 
Js 4. Draw on the Sides AC, 104 AD, che 4 
de gat of the Paraper of three Facoms. But it is'ts 7 'J 
i; Wh be obſerved, That theſe” Cavaliers are not to'be * 
ws eredted but from nine to ten Feet above the Plat-. 

form of che Rampart, unleſs 5 

„at Reaſons to faile it er. In the mean - 

it is very true, chat ds Cavalier is- not benet 

it acute ; for v — A is carried away, 

05 all the reſt is worcher othing'; ſince neither Cannori 

* pon the Side AC and 

Ab, by reaſon of che Enemy's REN 7 

— upon dem. e? a 

0 IM. bee ai ee 

form of the Baſtion, and diſpoſe it in ſuch a 

to Manner, that the Faces and Flanks of the Cava- 

ber are parallel to the Faces and Flanks of the 

the . Baſtion; as C. The A that 

et, from this Diſpoſition, are, that the Enemy be- 

ps ing the oppoſite Coun 5 

not oe 2 his Cannon there, by reaſon DS 


the Cannon upon the Flank, and upon the Cava- 


Se ler; which playing without will diſ- 
1 nount the Enemy's Artillery, and Ader him 


rom raiſing Shoulderings to ſecure himſelf: Be- 


0s; ſiddes that, the Breach of the op Face is much 
| eecter defended, and the Field better ſcoured: 
bunt Put one would "think th 1 enjoy all theſe | 
1 \dvantages ee the "Platform of | 4 
and elves of the 2 of makin Entrench- 4 
th ments; which favour the Defence of Aſſaults. 


tefides that, theſe Cavaliers are of no uſe for the | ; I 
— of the Breach made in the Baſtions _— 1 
1 | 107 ' I 


1 


the My Ad henna moreoyer,. oy 
Be er may at the ſame Time, with a a Mine, om 
Say a part of this Cavalier with the Face of de 
"Baftion;- And laſtly, It is for the Defendant b 

boa 


_ deprive. themſelyes of ſeveral. Advantag 
.  we-ſhall obſerve in 2 thod 
which has all the Advantage the — 
Situations, without being obnoxious to their I- 
conveniencies. But before we ſpeak of this Cy 
valier, obſerve the Conſtruction of -it;; of lic 
we have fe down the Adyancages nn Diſadva 
tages. 
1. If the Baſtion is empty, it ought to be fill 
up, till it come to be as high as the Platform. 
2. Which being: (19063 raiſe that which vn 
empty upon the Platform, from nine to ten Feet 
3. Having levelled that Hei ht 5 the Top, 


vou ſhall draw the Baſe of of thre 
Fathoms, which ought not to be ral . above fa 
Feet; becauſe the Cannon are not to be placed 


higher; for that being higher, they would * 
a Battery to be raiſed on e 7 


. Laſtly, There are others chat hoes dec 
valier within the Baſtion, of a circular Fs gur 
: diſpoſing it thus : 
I. They prolong a Line of Defence in the Bod 
of the Place, till it cut che Radius from the Cente 
at the Point KA. 
2. They divide the Diſtance between this Point 
A, and that of the Gorge B, into two equal Parts; 


as, AC, CB. 
ail From the Point 24 they draw a Cree, hi 


es n of che Cavalier, 
4 793 


& x 


wore che igen , Baſtions 
Y allow this Cavalier a 


2 
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„ The þ Lining: 
ruf: fr if were fb Maſon's + Works che Bricks 2 
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7 


lt is "dbjefted: « u they 
leave room enoug es the Foot of 
valier, — or tl 
free Paſſage of the a hs 
Breach, and to traverſe the Guns, which are upon 
the Flanks of the Baſtion, becauſe their ( 
being longs they will take ee deal of 

But it-is Par Wines + That this: Cavalier bring 
diſtant, at leaſt, five Fathoms from the Parapet, this + 
Paſſage ſeems to be more than ſufficient to com- 
municate between the Rampart and the Baftion, 
in reſpect of the Place of the Cannon; and in re- 
gard the Largeneſs of the Baſe of the Cavalier 
may be leſſened, if it be found to incommode the 
Paſſage, we muſt confeſs, there is room enough, 
not only when the Cannon are mounted upon 
ſmall Carriages, but that when they are mounted 
upon their uſual Carriages, theſe Wend bear 
them above all others. | 
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e eee 
Of Counterſcarps. Sn T 


[: may be ſaid, That Counterſcarps eut in the 
Rock, are the beſt ; * beſides the * ; 


* 


2 


A 


| Water, — 
ceeſſity : otherwiſe arp cup 

the Water, tumbles eaſily down ; z bu 
be dry, a Lining is not 10 abſolute 
The Sloping ought to be allowed after ſuch a 
Manner, that if the Enemy ſhould enter with 
the Soldiers of the Garriſon, upon ſome hot Oc. 
caſion, he could not cafily get out again. That 


of the Counterſcarp which is before the 
Point of the Baſtion, 'pught to be rounded, to 
gain the Space above the Covert-way ; provided 
you can keep there a Body of your Men, to be in 
ec ee to e an Aſſay t. e RN 
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CHAP: XVI. 


Ci the Streets, Places of Arms, Oops 4 
— — Gard, and Magazines, RO ns 


i 


T Aving ſhewed, Book 3 Chap. XX. ho w 
make the Steen in A Fortreſs, we ſhall 
firſt ſpeak of the Place of Arms. The grand 
Place of Arms ought to be in the middle of the 
- 5 Pen; the Conſtruction of which is _ in 
| 1 Þ 


NS 


to — an e Baſtion s th Bige 1 
mT 770 be proportioned 1 e  ' © | 


1 W 8 5 83 2 _ . 
— — 3 
: b "+. 3 = - _ 
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The moſk — de Dd vec be . 

in thoſe Parts where the moſt numerous Guard 
mounts. There muſt be one or two Chimnies 
at leaſt; and a little Theatre of Wood all along 
about three Feet high from the Ground, and = 8 
ven or cig ht Feet broad, for the Soldiers to lie 
upon. The other ns de Gard, built after the 

ſame Manner, are to -be -_ near - the Gates, 

r Paſſages, 

In regard thar Jon is always Occaiioa for ; 
\mmunition, that is, for Powder and Ball, for 
he Soldiers that are upon the Ramparts, there 5 


ss 


— 
. 


SEES Es. 


> 


jp uſt be Arſenals near at hand. But great Care = 
nuſt be taken to put the Powder where it may 
ot take Wet; much more, Ts" it may be in . 
* Danger of being fired. e e . 
Tune Magazines of r and Provender for ad , 
avalry, ought to be near the Stables where the 
to lorſes ſtand. The others muſt be built in the” r 
hall noſt ſecure Parts of the Garriſon. = 
and In regard the Soldiers, as well Foot as Horſe}. 
the re often lodged in Hutts ; theſe Hutts are to be 
in p near the Rampart, 70 e end. that = 


3 Town: is yew [Furniſh wy * 


bers, under whoſe Government 85 Wer 
to ſerve ; their Preſence” being nec ary; to 
them in order, and weve yu pn 


not be too well ſecured, becauſe that there Sur 


. 


Benches, and Hangings, for 


r 
People of the Town. Every Hutt ought to b. 
ſwo large as to hold four: Soldier. Eva y Captain 


ought to have a particular Chamber, and another 
for two Lieutenants. Theſe Hutts ought to be 
eighteen Fathoms long, and ſeven and a half broad, 
5 four/Farhoms: EY —— this CUSP tha 
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NK. XVII. 8 
E. the Gates. 


: 5 o 7 ot? = 1 
E 


GA TE, if i be ail placed, is 1 
the middh of the Courtain ; becauſe that in 
That Pare it is defended with two Flanks, which 
lie on both the Extremities of it. The Gate can: 


rizes are generally moſt attem whether b 
1 — by Intelligence _ the 2 
Jome place the Gates in the Flanks, becauſe, lay 

„the Sallies are by that Means more private 
and for that thoſe Gates look athwart the -opp6 
ſite Flank. But, beſides that, being ſo 'placed 
they very much weaken the Flanks, which are a 
molt the chief Strength of the Place, and hinder u 
1 Means the * 1 ace to that Flank wy 


* 


1 IV. 4 Oe” of Fortit cation, 16g 
being well defended... they alſo, hinder. eee — 2 
the retired Flanks and the Tenails. 4 £8 0 _— 
As for thoſe; that are placed in the —— of gy 8 * 
Baſtions, they are worle diſpoſed y 2 becauſe 5 
it is a kind of a Breach Tor made, but My 
they are not flanked, but by a part at a great Din _ 
ſtance: The Sallies, alſo are too much in View; nor 
can they be ſecured by any Works but ſuch a one 
as is not flanked; Which 4 a very great Defect,” „ 
The Wideneſs of the Gates t to be from fe ; 
teen to ſixteen Feet. The Heig She from fifteen. ro „ 
ſeventeen. The Thickneſs like to that of the Rams 
part of the Wall. They — be all vaulted, or 
elſe the greateſt Part of them, and well guarded... 
There muſt be great Stones laid at — Extre- | 
mities of the Gates, to hinder the Carts from 
ſpoiling the Wall. The Wood of the Gate ought 
to be "of ood Oak, joined and faſtened: with REY 
Nails Nai and MM Bars of . 1 


* 
2 * 
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+ Of Back-Dg Doors, or Salh- Porta, and Draw- 
a Bridges. „„ 

u- ! 

by To cally: out of the Falle-Brays, r N are 
fon, made of ſuch a Wideneſs that the Cannon 
may paſs through them; that is to ſay, they 4 
at; to be from ſeven to eight F et wide, and from 

po eight to nine Feet high. 

ed, BY The Draw-Bridges are made after fever Fa. 
a ſhions ; but the moſt uſual are made with Pliers. 
r Their Length and their Wideneſs ought to be 
ron WY Proportionable to their Borders or Frame of the 
ing =— nes 


The Arms ought: to be fom eigh to nine Incl 
_ thick, as alſo the Beam that join them. 8 1 
The Shoulder io which the Arms . next 

and upon whieh they are to turn, ought 
=; arten to ſixteen Inches in Diameter. 9 
mities being bound about with two good Circke 
ef Iron, you muſt drive through the Center two 
5 Iron Pins, a Foot long, and two or three Inches 
1 mn Diameter, to the end that it may the mote es. 
1 25 ſily move upon a ſtrong Band of erooked Iron, 
=: Which is to be vince to the Threſhold 
| Jaumbs, or . of the Gate. The Plien 
are to be twice the Height of the Gate, at leaf, 

— one Foot in Diameter. The inner 7 
mmuſt be traverſed with a St. Andrew's Croſs, which 
| +. will ſerve for a Counterpoiſe. The Chains ar 
to be of Braſs, to the end that the Ra may 

.  * mover be ler down without tac A hs: 


—— — r RY — ee _— n 5 N 


r 1 9 o 


| HA XIX. 
15 TR % Bridges. 


HE Bridges of a Town are to be from four. 

teen to fifteen Feet wide; lower than th 

Field,” and ſomewhat round. When they ar 

| ſtreight and even, they ought to be made a little 
1 in the Middle than — the Extremitics 

that the Foot of the Gate may not be difcavered- 

. . Thoughthe — of 2 may be of Stone. 
1 nevertheleſs they will be better, if 4 Planks and 
Rails are of Wood, that they may be the mor 

= wh cut down upon Qrendien, "When there w_ 
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| 


N regard Ns Fortfication i is cit} er Cc 
or tranſitory, we ſhall now ſpeak. of, 
ter, as having given full Inſtructions or, th 
ok 2 1 us begin with a Redoube. 


i * . 0 the rang 4 Redo, | 


I. Make 2 Rectangle Square, each Side of alic 
cC0.ontains from twelve to twenty Fathoms,  _ 
1 2. Within this Square draw the Baſe of che kam · 
rethree Fathoms ge ; and that of the Parapet 
from nine to ten F ect, The Height of the Ram- 
art above the Level of the Field — to be three 
eet; and that of the Parapet above the Platform 
of the Rampart, of five, as is ail Or of ſeven, 
N FE when there are two Steps or Banquets : Though 
, | 8 i ſometimes they raiſe e Rampart 4 little higher, 
3 as Neceſſity requires. 
1 | 3. About the Rampart' toward the F ield 42 
| ang ler Parallel three Feet wide, which is ed 
the Berme. - 
3 1. Above the Berme make a Moat of four Fir 
| thoms, with a Rounding before the Points of the 
| exterior Sides : The Depth of the Moat ought, to 
be about Fight or or ten Heet. 


Fg 2 1 
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Book wy A 1 Treatiſe of Fordficaion, 
;. The Bridge for Entrance into 


would bring the Cannon into it; otherwiſe five 


1 
Fa 


* 


* * . WY P : 
23 
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Join AC and CB together. 


three Feet, as AD, BE. 
Work. See the Plate N, Fi ig. r 
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CHAP, III. 


rr 


TAK E a Square, each Side containing 


2, From the Middle of exterior Side, 
and afterwards draw AB in the Point E, BC in 
the Point F, DC in the Point G, and DA in the 
Point H. The reſt is done, as in the Redoubt. See 
ſhe Plate R, Fi ge XXX. 


ught to be ten or twelve Feet — Wien you : ; 


or fix Feet of Breadth will ſuffice. See the Plate | 
g- XXVIIL INE XIV. Lib. WW. P 
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2. Make an Iſoſceles Triangle of twelve 


_ a Line of Sventadn Nabe as AB. 
Fathoms from the Points A B, as AC ,C B, and. 


: ” N p * 
GS aer W af” a 4 2 2 9 MT 4 n n = 8 . _ 
1 8 n Ak ta at fake aa ro Wu 2 {IEA FITS 88 . GO WER N * a hh 1 2 1 * r EI \. 
1 ** 8 - Mg) ir 8 8 — n . 8 r 
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* FFP XX 
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3. Prolong the Line A B, and MANY upon hs : 
Prologue on each Side, eight Fathoms and 


4. All the reſt is done, as in the precedent 5 


of the Star-Square, SAN FAY 


twelve Fathoms in _ as ABCD. 
draw a Perpendicular of two Fathoms, as DEF G; 75 


CHAP. \ 


of the gu Pon. Li 453 MN 7% 
and divide it into five equ: Pars 
y-one F athoms five Feet, as — 
2. Join the Sides toge 
. divide each into two 7 Parts; 35 


choms, F, G. 5 
3. Draw from the Points As B,/ cD 
dee Lines into the Points F, G, 110 N 
4. The Baſe of the Ram OP is fr Fat 
That of the Parapet two. The Berme three Fer 
And the Breadth of the Moat mrs 1 thoms. 
Fig. * of the Plate R. e 
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. 


3 


3 . % OTST LS: 
* ( is 1 | A P APA V 3 „ 
1 of. 8 : = = 5 9 2 2 5 My : 2 4 LI | 1 82 f 
=. the Star-Hexagon, _ 
mare "aw I 


1. RAW 2a Circle of twelve «th ou” 11 
divide it into twelve qual Parts, 2 
err. 

2. Join theſs Points rogether by Weight Lines 
and divide each into two equal Parts, then let fal 
dhe Middle a Perpendie la of an 

3. Join theſe Points with the fix firſt, as in th 

JET: Works. 

1 Dog the Baſe of the Rampart of thee. Fr 
thoms ; that of the Parapet nine Feet; the Beniie 
three Feet; and the Moat of five Nn, * 


3 4 * q Fog: 1 i * * e Fl 5 4 2 — of 
E if ; * * 4 
#5 ah =" 4 * 2 2 5 
14 } „ . 3 3 : 5 IS”, 
CATE. an lateral T 150 Fo 


y 


wABC.. - No 
2. Prolong the Side A B. and 


Prolongation eight Fathoms, as 5. BE. 
olong the other Side'BC, and p 
an eight Fathoms C Fe 


. For the Demi-Gorges rake the ans ie Ditance, 
BH, CT, and AL, and then raiſe Perpendi- 
ade” upon the Points H, 1, I. And for the 


LO. This done, join the Points ME, 0, 


you have the Deſign of your Triangle. 
4. The Baſe of the 3 takes up three Fa · 


thoms and a half. The Baſe of the Farages, one 
| Fathom four Feet. The Berme three Feet. The 
Moat five Fathoms. It ought to be par: 

Flanks, and round before the Points of WE E 


n, See He OE 1: 15 SANK, 
c "I A P. vin. 
of the Square of the Half ae. 


AKE a Square; each Side: ben 
twenty-four Fathoms, as A, By 85 55 
Prolong 


; 4 Q ” 7 8 53 
{ * — G * * ” „ 2 - 4 * 
FS IE: F (HS £3024 
< * \. KV; Fe, >» 4.0 — 1212 * * * 5 
- » v. 
- * 1 LOS 
Fay 3 * N * : 
. v þ "RN. 1 * 1 SI # 
© 2 OP; 3 Ny 8 4 
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* 0") 1 PT 1 7. % 7 2 ; . * 2 
1 + N 4 * W oe * i 
* 


each Side contains twenty our 7 4 


Flanks a Length of four Fathoms HM, IN, and | 
and N F together, to gain the Faces: And thus 


i to-the 


ei "AY an ARE * 
B of the fame L * 


1 * upon the Points 1. 1 1 "IN 1. 
F ke er dicularly ; the Length of which i is: 
four Fa 98 asI, G, K, F, L. C and M, N. 
PI. 25 2 e; Faces, joining Hr Ange G 
"8 Having the Draught of the Square, let the 


reſt. be as in the n e See the 
Plate S, s 30. 1 WE 7 
— 1 ——TVVVVV— EO So — =” I * 
49 = e 
. H A P. VIII. 41 a2 
oY, the Square of entire Bafin, * 
1. KNA KE a Square, each Side contain f. 
7 AKE « Square, © as A, B., „ 3 
2. From the Middle of each Side, le | fall a th 
Perpendicular of four Fathoms, as E, F, G, H. F 

3. Draw the Faces after Vauban's Manner, and 
add thereto ten Fathoms....._ .. ae. | tl 

4+ Take the Extremities of the two Faces 3 1 | 

1 as one of them, let the Compaſs fall upon the 

Complement of the other; and in that Part d 


where it touches the Complement, join the ſame 
Point to the Extremity of the Face, which is the 


neareſt to it, for * Flank, That dane, 9 tho 
Courtain. . 


AER + 


5 Th 


We” v. 1 Treatife of Varifcation. | x4: 
5. The Baſe of ee ee five Fa. IR 
ttwoFathoms three Feet, 0 


h that of the Parapet 
toms, that 0 three Feet, and the Breadth of the Moat 


ſix Fatk en * * e a 5 \O 


3 0 . A TY . | | 
the 3 1117 5 4 rel 5 z n 7 
u is. oY 4 Pentagon. 5 entire Bee. 0 


8 | RAW a C of twenty-ſeven F ahoms, : 
th and divide it into five equal Parts, with 


one Diſtance of thirty- one F ee five Feet, as 
A, B, C, D, E; and Join the Points cogether by | 
right Lines. = 
2. From the Middle of each Side let fall a Per- 
pendicular of five Fathoms, and draw the Faces 
as uſually, after Yauban's Manner ; the Length of 
which muſt be ten Fathoms. 
3. The Flank is made, by ſetting the ewo Points 
of the Compaſs upon the two Extremities of the | 
Faces; of which the one falls upon the Comple- A 
ment of the Line of Defence, as has been ſaid in 4 
or JR Chapter : This done, Join the vue 1 
$ together for the Courtain. 
1 The Baſe of the Rampart takes ap five Fa 
oms. 
The Baſe of the Parapet two F athoms thice Feet. 
5. The Berme of three Feet: The Breadth of the 
Moat ſix Fathoms. See the Plate S, F 3. 
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d m n e 


RAW a Circle of twenty-cight 1 Fathome 
four Feet, and divide it with the um 
Diſtance into ſix equal Parts, of wh b you ſhi 
„FF take three for your temporary Work 

. 2. Divide into two equal Parts each of th 
1 = - Ng ee from the Middle let 


N pz 
. Yo 
* 


athoms. 5 
1 of f which ew 


pre es Woke JJ un 
5. The Baſe of the Ramp art contains "ths Fs. 
homs. The Baſe of the Parapet two "Fathom 
L four Feet. The Berme three Feet. The Breadthdf 
| theMoat ixFathoms, See the Plate 8. Fig 3 
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. > od regard this Fortification is only for 

uſe; and becauſe for that Reaſon it is ſometime 

ronger than the other, the Drau ght. and Propor. 

3 tion of it could not be tain, as in a continua 

E regular Fortification. we may ſay; that moſt | 
N | frequently the Ram . os ſorts of Forts h 

d like ou of Redoubrs See the 


va 4 a4. Abt; 3 


. 


0 | (5: Sides and. 3 are not equal o 1 | 8 1 
lane be Original of this Fortification pr = I 
ſhal WWncient Towns and Hm 3 3 ere = after | f 
F ar Figure, required.” en eee — 
the 2 Walls and Baſtions, to defend them- > NS 4 
Per elves againſt the Aſſaults of N Enemies. But 1 


cauſe it was impoſſible to fortify thoſe irregular 
places, and make them, in reſpect of their Du- 
ation, equal to regular Places, there are certain 
Maxims, according to which they may be en vi- 
roned with a paſſable Fortification. For Example: 
1. Every irregular Fortification ought to be made 
ACCC oo OD the regular as neat as 
may be. 
L The moſt irregular Forts are the beſt, provided. 
wn be not too'ealy of Acceſs. 
3. Entire Baſtions are to be preferred as much as 
may be, before Half-Baſtions. | 
4. No Face ought to N ſixty Fathoms. 
5. No Flank ought to be leſs than firteen b.. 
thoms, if it be poſſible. FL 1 2 
Therefore with you are to make an irregular | | . 
Fortification, you muſt conſider, 1. The Quality . 
of the Situation. 2. The Time allowed to es _—_ 
the Work. 3. The Number of Men which are ta 3 
be put in to defend it. 4. The Number of Work- - _ 3 
men. 5. The Victuals. After all you muſt draw ; _ 
the CI and fortify * the following n 


CHAP, 


icke — exterior Side into 505 1 
and from the Middle let fall a Pe 
5 K Tod each exterior Side N an ee 
. Than les of 480 Fathoms. ee 
„ ace upon theſe Triangles all t the Parts'a 
Diſtanger which you make uſe of in a reg 
tification, and take the Diſtances acro 
them upon the Parts of your irregular Plan. + 
Example: If an irregular Pentagon be to be fort 
fied, I take 180 Fathoms, and I make — each 
| exterior Side an Iſoſceles Trian ole, ABC. TI 
I,xake twenty-five Fathom, wal 1 Ta upon the 
i: Triangle ABC, as CDE; of whic Tn 
DE that be the true Length for the Perpendi 
of the Line A B: Which done, I put fifty Fx 
thoms upon the ſame Triangle, as CE G, the 
Length F G, ſhall be the juſt Diſtance for the Fac 
of my Work. After this, I put again thirty-eight 
Fathoms three Feet upon the Triangle; and ide 
Diſtance taken acroſs HI, will give me the tre 
Length for the Complement of the Line of De. 
fence. Laſtly, I join the Flanks and the Courtains 
together, as in a regular. After which I divide 
the Flank into three equal Parts; I draw the Bri 
5 ſure as uſually, and retain one of the three Pum 
3 of the divided Flank for the Orillon, and the two 
others for the abe Tower. See the Plate I. 


Fig. 38. 5 
* x C HAF. 


07 6 Bog ye Phe ina , 


y * _ Durtification.. 
44 HE Body of the Place make: 2 3 
eu 1. Tate eleven Fathoms for the Baſe = in 


le Rampart, and put them upon each Triangle: . 


285 . acroſs will always give you the true . 
th of the Baſe of the Rampart. | „ 


9 Take three Fathioms, and bring om round: 
about the Place, without putting them upon the 
Triangles. Draw the Banquets as uſually, yx. 

3. Take twenty Fathoms for the Breadth of a. 
Moat, and put them upon all the Triangles, tie 
Diſtance taken acroſs will be the true Breadth of 
the Moat for every Side. The Manner of making 
this Fortification is the ſame with that of the Re- 
8 See Wann T, 1 oy 5 


k OY = 2 Be PR * 9 5 1 N *% — 


** 


e n 4 
To nale a Ho If-Moon before Uſe Bo tficationis Y ; 


E ſure to ſee whether the Length of the Cours 
tain exceeds 100 Fathoms or no. H it be 
from 100 to 140 Fathoms, take fifty Fathoms for | 4 
the Capital of the Half-Moon or Ravelin.* But 1 
if it be larger than 140 Fathoms, erect before the _ 1 
Ravelin another Work, Whether a Horn or Crown- 
work. If the Curtain be not longer than 100 
Fathoms, take the half of the Courtain with the / 
Briſure, for the Capital of the Ravelin, and the 
reſt is done as in a regular Fortification. For 


\ 


7 Baſe of the opened is eig 
of he three. The a of the Mea 
. Mit eſe Diſtances are to be put upon the 
Trlangles, before the exterior Sides 'of which yo 
| = "Place Hr 1 vs la 
acro 


2 c N 4 p. xv. | 
1. * other vxterior Works 1 the — 
a 


rr an exterior Polygo ee x20 Tin 
and that you have Us 0606s; $0- ere 7 | 
| Work before it, whether Horn or Crown-Work ; 

| , as you may ſee in Fig. 9. which is a Crown 
Work made according to the Rules! of Chap. 10 
Lib. 3. The Parts of it ought al to e 


the Triangle. 

12 5 Is the Baſis of the Rampart of the Rove 

lin, "and the Horn- work. 
CD, Is the Baſis of the Rampart of the Bot 

of the Place. 
EF, Is the Breadth of ihe Moat belonging « 1 
the Ravelin and Horn- work 2 
H, Is the Perpendicular of the Horn-wi * 
from the End of which are drawn the Faces. 
IK, Is the Breadth of the Moat belonging ts 
| the Body of the Place. 1 

1 18 Perpendicular of the Body of the 7 . 
< M. Is the Face of the Horn-work. _ 
NO, The Complement of the Line of Defence 
to the Body of the Place. 5 1 9 
PQ, The Face of. the Body of the Place. 
RS S, The — of the Horn-work. v, Th 

1 


us obſerve the following Rules: 


Tv. The Diſtance hi jo Po of the 


Capital ta the Horn- work. 
* Are * ee ee . 


w to f an e Place phi bu 1. 33 


O avoid much Labour, you muſt fardify the 
Parts of an old F W and finiſh them, 


in the ſame Manner as ey were begun, unleſs 
they are gone "utterly to De 


cay 3 and then you 
may make what Alterations you pleaſe. To the 
end therefore, that Money may be laid out to good 
Purpoſe, when the Flanks are repaired, they muſt 
allow an Overture of 100 Degrees. ir the Faces 
are tolerable, let them alone as they are, ta avoid 
the vaſt Expence in making others. Whence it 
comes to paſs, that there is no ancient Place which 
is fortified after the French Manner, becauſe the 
Engineers have been always. forced to labour upon. 
Dutch Fortifications. .. As for the Rampart and Pa- 
rapet, they may be better fartified whatever Face 
they have. But to come to the 5 A8 let "I 


+7 


1 The exterior Side, the Length of which: in 


from ſixty to eighty Fathoms, requires, a Demi- 


Gorge from fourteen to fifteen F en and a 
Flank of fifteen Fathoms. e A 


II. If the exterior Side takes up from 30 to my | 


Fathoms, it is to be divided into five equal Parts of 
which one is retained for the Demi-Garge. 


% © 
» 
L Pt * 
N F lank \ | 
2 W 
) * ” LY 8 
i * 4 4 
"Im 
. . 2 p 


a ſes, For Exam le: 


0 1 5 Ws 2 10 


them an Overture of 100 Degrees; the Le 17 


Flak n, "cn 


„ POT TOY your 3 N 1 da” 633558 * 9.12 I 
. ö 100 „ H 
SEP RE So 1X * . 
i 


F of; 115 he Flank 65 21. 14 ”Y | 


| 


JF 2457117; v1 
14 * 


4.135 125. 
; L140. the Flank of 55 Fathom 3 Far. 


This being well andatibed, i will not be diff 


cult to reduce it into Practice. Suppoſe the Pen · 
tagon following, of which the Side AB is 130 
Fathoms, BC 124, CD 130, DE 113 Fathoms 


three Feet, EA 146 Fathoms,; and that 2 85 deſign 
to fortify it. 

1. Allow'the fifth Part af wh exterior Side for 
the Demi-Gorges, as A F, BG, C CK, _ 


DM, EN, EO, and AP. 


2. Raiſe upon FG, HI, KL, MN, OP, per 
pendiculars for the F lanks, in caſe you cannot ales 


which muſt be proportionable to the Len 
Sides. For Example: The Flanks FG 


24 Fathoms, HI 22, KL 24, MN 20, EA 25 
Fathoms and three Feet. 

3. In drawing the Line of Defence, you "wi 
have the Faces at the fame Time. 

4. The Baſe of the Rampart takes up eleven 


* athoms. That of the W three. The W 
b 0 
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The Flank is left after the Holland Manger; that | 
is to ſay, without either Orillon or Hola Towes, 
to avoid overmuch Expence. | „ 


II. If the exterior Side be . I 40 to 1 70 


Length: | 
If it be 145, allow the Flank 25 Fathorns 3 Feer. 


If 155, to the Flank 6 Fathoms 3 Feet. 5 OS 
If 160, to the Flank 27 Fathom. e 


IV. The exterior Side ſurpaſſing the Lena”. ef 
160 Fathoms, to 280, is looked upon then as if 
it had two Sides; that is to ſay, that beſides the 
Baſtions which are placed upon the Angles there 
ſnould be a Platform in the Middle; as you ſee in 
Fig. 41. where the Side A B is 200 F arhoms, and 
the Conſtruction of it tu: 

1. Divide the Side A B into two equal Parts: * 
au, AC, c 

2. Divide either the Diſtance A C, or the other 


——_ — 


: JM +. —4 


* 


the Demi-Gorge ; ; as, AD, * C FE, CG. 
3. Raiſe upon DG, F F, the Flanks offs 
Overture of 100 Degrees, the Length of N 
ſhall be the Demi-Gorge. 
4. From the Point C, draw the Capital, which 


v4 


ey WW, oy 


N 3 5 5. Join. 


Book V. fortification. 1 
of the Moat twenty Fath ms. The Covereay . 
and the Glacis, are made as is fone” See See the On 
, 
OBSERVATION. We 


* 


Fathoms, the Flanks are allowed the following - 


If 150, to the Flank 26 Fathoms. © -__ 


CB, into five equal Parts, to give one of them to. 4 


en. up the Length of * entire Gn ; as, 


— 


| Ba play backwards upon their Faves ; beſide 
of a fecand Flank, an very much ee 15 


8 . 
. 5 * o = 
, * Sk 124 132 4 
* 5 7 ; "i : 6 = 
r r 8 n 8 . — 1 ö. 
: — g — —_ . WT — — * = 
* 15 < * 


they would be exceſſive long, and would form toi 


8 * as AB, CD. £59 


Thee ſorts of en, 8 n 
ed ; for the Flafks of the rieighbouring Be. 


ES x 
1 


that, almoſt all the Courtain ſerves them inſtead 


Defence. 
V. The erterior Side ſu ang 280 Fats 
two flat Baſtions ate placed there; holding this 


for a Maxim, That the PII Side ought to * 
340 26 pang | 


0 = A P. xl. 8 
Of WL to fort; fy an acute Angle. 


F you find by chance an acute Angle with the 

Circuit of a Place which is to be fortified, ſince 

it is impoſſible to repair this Defe&t z becauſe you 

are obliged to . uſe of the old Namparts; 

ou are only to put upon this Angle a cemil Ba. 
ion ; which is thus erected:- 

1. Having made the Flanks, draw: the Faces 

as * Line of Defence requires; but in regard 


acute a Point, that is corrected 74 uy - 
' Fathoms from the Top of the above . 


2, Join 


Parts,"BE;\ ED; 


e 


dicular, which has for is Lemgely tha: 
LPs the toad Labs a8, EF. 


right Lines, and your Baſtion is made. Oft-rimes 
they erect little Ravelins before theſe ſorts of Ba- 
ſtions : But to fay the Truth, this Work: is not 
worth any Thing; nor is it 2 


meet with 


of, bur upon Neceflity; But you 


Baſtion, but by a ſmall Moat of five or ſix Fa- 


having Ramparts, but only a good Parap« 
Proof There are ſeveral — Ways o 
an acute Angle; but which are of * more V toning 
than this. Therefore we muft endeavour to avoid 
them ; for notwithſtanding all the Care a Man can. 


dee the Plate W, "Ny 42. 


CHA P. XVII. Nr 


How to fortify a re-entring ver. 


T E are few irregular Places, of which the 
Angle; which is almoſt always ſecure, as being 


panied with one Defect, that it almoſt " forms 
N4 the 


- + 


4. Draw the Points BD, in the Point F, by 


it in ſome Places; as, at Geneva, arid Charktmont, 
This ſmall Ravelin maſt not be ſeparated from the 


thoms.- Moreover, there is no N ater — for Br, | 


take to fortify this Angle, it will be very ——— | 


old Encloſure does not form a re- entring 


ſeen from ſeveral Parts. But uſually it is accom= 


od from the Middle of de fame Line, on = 


"> 


OY cid *ortification, V. 
che two ſaliant Angles which ure next it too acute 
It is true, that if theſe ſaliant Angles were not too 
acute, your Firing- place would be very grea, 
from a Work. made upon the re- entring Angle, 
to defend the . that 0 in Sight of it; not 
Iiit always a Fault to ha e theſe re<entringAngky 
which are 1 3 Is : 4 15 ; 
If the e be not very far ſum in, and 
obtuſe, hy it is thus _ be fortified : vey! 
I. Place on each Side of the Angle great Demi. 
Gorges, in caſe the Sides will permit it, ahd raiſe 
perpendicular Flanks, as large as you can. 
2, Join their Extremities together, by a right 
Line; which yau -ſhall divide into two equi 
Parts; and 2 the Middle raiſe a Perpendicy: 
lar, containing the Moiety of the ſaid Line. 
3. Draw the Extremities of the Flanks toward, 
the capital Line of that Perpendicular, and your 
s Angle will be fortified, dee Bere of 
43. ; 
the reentring FR be 1 Ae 
ſtreight, in this Caſe, having taken good Demi. 
Gorges from every Side of the Ae the Flanks 
are there to be raiſed; the meeting of which form 
the faliant Angle B; which is capable to defend the 
neighbouring Baſtions. See Plate X. F. ig. 44. 
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AVING ven 5 — . irvegular 1 
| 1 F babe reſerving to ourſelves : 5 
ime to ſpeak more of it; we ſhall only cherer a 
what ſort of Artillery have in France. There 75 
8 1 The Cannon, which is called the 

piece. 2. The Culverin. 3 "The Falcon. 4+ The 

Baker. 5. The Petard. I | The. ſmall en : 

he Battering Piece is ten Feet long, the Bullet 

about ſix Inches Diameter, and weighs thirty-thre: 
Pounds, requiring two Pounds of Powder, ar - 
leaſt, to charge it; and it carries ro forward 


| F athoms. At the Diſtance of 100 Fathoms, 
our it pierces two Fathoms of cloſed Earth. If it be 
X, ot well ſettled, it pierces two Fathoms and a 


half 3 and if the Earth be poor and hungry, it 
pierces four Fathoms. You may diſcharge it eighty = 
Times in a Day. The Dutch Cannon flings a Bul- 
let of forty- eight Pounds, r Feet Diſtance, and 
pierces a Rampart of go N d well cloſed Earth 2 
twenty Feet deep. f Piece of Battery carries a ..- 
Bullet of — Pounds, at 300 Feet Di- 
ſtance, and enters twelve Feet of good Earth. The 
Falcon carries a twelve Pounder 200 Feet off, and 
enters ſeven Feet into a good Parapet. 

A ſmall Petard cannot break a double Gate 
well barred. 

A great Petard, fixed to a weak Gate, uſuall 
makes no more than a Hole; and the greate 
Execution it can Produce, is to break the — Part 


of it. T4 
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f R a pe carries 120 Pathoms, 
ö ged 1 50; though it will Keil "Ml 


| above 505 Paces- Diſcharge! near, it wil 
e two Flanks two Fingers thick; dat dt 
3 ir enrers according to c 
of the Body fc meet with. We te 
om theſe Things at this Time; in 
7 of them in another En 
5 we Nan ew che Manner hown £ 
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N and encamping e of | 
| Soldiers. 5 


* 


of enbatteling of Sodiers, Pres 
10  Attails are conſidered either in teh F h of 


the Number of Men, or in reſpect of the 
Form of the Ground. In reſpect of the 
Number of Men, it is either a Square 
Battail, a Double Battail, a Battail of the Grand 
Front, or a Battail of "Proportion, of the Num- 
ber in Rank, to the Nutmbet in File. In reſpect 
of the Form 'of the Ground, the Battail is —— 
a geometrical Square of Ground, or 2 Jorg 4 „ 
of Ground. For the Diſtance or Order 801. 
diers martialled in Array, it is diſtinguiſhed eithet 
into open Order, which is when the Centers of 
their Places are ſeven Feet diſtant in Rank and File; 
or cloſe Order, which is when the Centers of their 
Places are 1 Foot £ diſtant both in Rank and File; | 
or elſe three Feet 4 in- Ranks; and ſeven Feet in Files 


PROP, 


5 3 
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"FP it were Mens to We ings a 
Baal pen Men ; to do this extra#-: 2275 
Root of 16129, it gives 127, which is the Numbe 
* Men you muſt ES both, 9 * 


1 war a Number of 8 Soldiers. into a Auk 
| Baal 1 


/ 


Admit 16928. Soldiers were to NE: 1 


in a double Battail, extras the Square Rut 9 


half the Number of Men, that is of 8464 it gin 


92, and therefore, I ſay, that 92 Men mult be 


Ken in File, and 184 in Rank, which 'orden 


ch a Number of Men i in Jouble 2 0 
P R 0 P. — ji 


the Grand Front. 


25 var any Number of Soldiers into a Baia f 


Admit 16900 Soldiers were to be * 


in a Battail of the Grand Front; bat it, Qui 
druple ; or ſo that the Rank may 
File. Extra the Square Root of 1 the Number 
Men, that is, of 4225, the Square Root of whict 


i 65, the Number that muſt be placed in File, and 


four Times 6 which is 260, is the Number wht 
placed in dall. 
Front. | 


be four Times the 


to ws a Bartail of the Grand 


dv 
4 rra 


in R 
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ny Number of Men, dich their Diſtance in Rank 
and File, being propounded, 10 order them into a 
Square Battail of Ground. | e, 


18 N „ * 

* . — 4 2 £1 4 . : 

her he KEE Ny 76 £3: CCC 

' . GY 8 n % +4 Bat 2 
3 * 


| Admit 2500 Soldiers were to be martialled in 
Square Battail of Ground, in ſuch Sort that 

cir Diſtance in File ſhould be ſeven Feet, and in 

Rank three Feet, it is required to know how many 
en muſt be placed in Rank, and how many in 

ile. To draw up 2500 into a Square Battail of 
e Ground, ſay, as 7 to 3, ſo is 2500 to 1071, Se. 

"hoſe Square Root is 32, the Number of Men to 

de placed in File. Now to find how many Men 

Ire to be placed in Rank, divide 2500 by 32, the. 

Quotient is 78, which are the Number of Men to 

de placed in Rank, and four Men over and above 

o be diſpoſed of. 3 | 


Iny Number of Soldiers propounded, to order them : 
in Rank and File, according to the Reaſon of any 
two Numbers given. = 

Suppoſe 6400 Soldiers are to be martialled into | 
iray, in ſuch Order that the Number of Men | 

placed in File, ſhall bear ſuch Proportion of Men 

in Rank, as 7 to 13, ſay, as 7 to 13, ſo is 6400 
0 11385, Sc. whole Square Root is 109 prope, 

the Number of Men to be placed in Rank ; by 

which divide 6400 it produces 58, &c. the Num- 

ber of Men to be placed in File, and 78 Men to | 

be employed elſewhere. = 96A 
Of 


2 


ay ant Drees 


mn quarterir of. Sold | 
fequilite the Duarter-M eneral, as 1 Offic 
under Quarter-Maſters, 'f 8 be Tilled in Fol: 000 
— 29 that 8 * may the bane yy our. cher _ 
CIS as QITECL | 113 


Ground; that a Regiment of Hock ar . Dep 
take up, is pro portianed. after this Manner: h 
Wideneſs muſt be ' anfwerable to the Number g 
Men; ſuppoſe 200 Feet in Length he allowed fy 
the Hugts for the common 74 Soldrt, and 100 Fat 
. Suttlers Tents befor 
them, each Hutt is The Fe Feet ſquare, and holds tu 
Soldiers; the Diſtance bętwirt each Hurt * 
Feet, and therefore in the 200 Feet may ſtand twentf 
Hutts, the Walk betwixt each Row. of Hutts maj 
be eight Feet, that is Hutt and Space lefe will i 
| ſixteen Feet one Way, and ten the other Way; { 
that 200 Feet in Length; and ſixteen Feet in Breadth 
or 3200 Square Feet, will ſerve forty Men, al 
for the 100 Feet more for the Officers there will x 
' 1600 Feet; in all, 4800 Square Feet. Now fir 
1000 Men, there muſt be twenty-five Rows d 
Hutts; ſo that a Regiment of Foot, containing 
1000 Men, (beſides Officers and Suttlers) will take 
up 90000 Square Feet, and the Officers and Suttla = 
40000 Square Feet more; that is, the whole Ne ein 
giment, including Officers and Suttlers, will th 
up 120000 Square Feet, which is two Acres thre 
Roods : But becauſe of Ways, there may be + 
lowed three Acres of Ground for every Regimen 
which may " 350 Feet deep, and 370 * * 
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be nen * Petr eg * if 1000 OY 
cc = Highways, and all take u 

quare of 360 Feet, how many Feet ſhall the Si 

f a Square be wherein 0000 Men with” — 
Officers and Suttlers may be encamped ? Say as 
1000 to 10000, ſo is the Square of 360, viz. 
129600 to 1296000, the Square · Root o which is 
1138 Feet, which bad ge contains vey NEAT nyt 
fy of Ground 

Far the Quartering of Horte, yo Bult An 
he ſame Depth of 70 Feet, as you did for the 

and take 200 

25 Horſe muſt be fqu 
leep, ſo that twelve Horkes may ſtand together in 


wer and above there m 
street, ſo the whole I 
utts for the Troops will be ſix for twelve Troaps ; 
10W conceive a Lo pos to conſiſt of eight Troops, 


de ſix Feet left for a 


ect, Streets and Croſs-ways, very near as muc 
round as a Regiment of Foot, Ways and all muff 


dquare, ſo that ten Regiments of Horſe will take 


laces. From theſe - onſiderations, the yo 


eceive Help, and _— be Wee; to encam 
1 Army, if ron * 


is ſlxteen Feet ; the 


fty to a Troop, it will take up, leaving 3 


| 0 bl 


w 2 


2 


| ing ul ns the Hutt 
ect wide and ten Feet 


Hutt forty-eight Feet Is; —* ten Feet deep. 


de allowed three Acres, that is, near 360 Feet 


p thirty Acres of Ground; moreover it will he 


died and you may very well allow as much 
round as both Horſe and Foot will take up, for 


he Train of Artillery, Victuallers, and ade 


geginners, nay, even the praftiſed Soldiers, may 


The None of the chef Menbers of . Fi 


CANNON | is a 1 3 Body ae 
Braſs or Iron, formed and made Rollo wh 

Art and Proportion; its uſe is to offend 
with a Ball of Iron, Stone, or any artificial Yb 

ſtance, charged with Gun: poder in its P 

3 Cavity, which being filled; in an Inſtant y 

its Effect This Machine was invent 4 U 
Engliſhman; and firſt put in Practice by the Venti 
againſt the Genoecſes at Chiezza, Anno 1376. 

The Superficies of the Metal is the outſide row 

about the Piece. 

Maar Body is the Subſtance of the whole Make 

The Choſe or Soul i is the Cavity of the «Piece n 
which they put the Charge. 

The Muzzel is the Extremity of the Chaſe, 

which you load and unload the Piece, . 

- Ihe Cabbre is the Diameter of the Muzzel 0 

Mouth, as A B. 


» 


m mee i ber which) FR 1 
From: the Convex Superficies to the Cavity of the 


within, as C; that which encloſeth the Extremity- | 
of the Chaſe, about the Touch-hole, is the Breech N 


or Coyle. 
i che Pammel at the Breech or | 


"The Caſeabel is 
Coyle, as 9. 
The Trunnions are Pieces of Metal Bued unto 
e exterior Superficies of the Gun, and are thoſe 
on which it moves in the Carriage, as EE. 

Alalignions or-Dolphins are two Handles which of 
late are fixed upon the Back of the Piece near upon 
he Center of Gravity thereof. Their uſe is to 
mount and diſmount the Piec. | 
The Body of the Piece is that which is compre | 
hended betwixt the Center of the Trunnions and 
the Caſcabel. | 
The YVacan linder is comprehended berwixt the 
enter of the Trunnions and the Muzzel, as E B: 
The Free or Muzzel Ring is that thick Cornice 
which 1 the Convex Superficies of the 
Piece, as I; the baſe Ring is K LG; the reinforced © 
Ling is MM; the Trunnion my” is NN; and the 
Lorniſh Ring is OO. | 93 
The Line of the Cylinder is a Line imagined to 
de drawn along the Chaſe, n to the middle of 
he Chaſe, as X Z. 

The Line of Metal is a Line touching the Top of 
he Cornice of the Baſe and Muzzel Rings, ſuch is is 
he Line K E if it were drawn. | 

The Diſpart Line of the Piece is the Difft rence 
det wixt the Semi- Diameter of the Mnzzel and Bale | 


Ring, as the Line I H. 


0 | | The 


piece; it is made to give fire to the Powder 


| the Diameter of che Shotand Mouth ef the eg, 
| he Chaſe toward the Touthchole, eqv 
* © nor narrower in one Place than in anot r, 
that which contains the Powder and Ball. 
8 Mortar- piece is a ſhort Piece, with which 


= a right Line, or one nearly parallel to the 
: — but by a Curve from on high, 


is placed in all teſpefis. as you ſee in Big. 9; 
Plate IV. 


O che Courſe e Shot flies, and D the Place 0 
Which it A 


in which are put fine ſifted Gun- Powder, which 
ſo they may break as ſoon, as they fall among 
1 Wood, Tin, or Iron, filled with a Compoſition 


only ſmaller, and many Times are caſt by hand, 


The Yeu of ths Piece Fg F N _ 


The | Chambet or tharged. 


der is Gat part of 


wy ſhoot Bombs, Granado-Shells, Stont-Balls, &c 


ſo that d 
may fall where.- it is deſired. Now this Maria 


Where A ſignißes the Carriage, B the Mora, 


Bombs are great hollow. Balls FI, Tram: or bug 
by a Fuſe, they proportion to them due Rites that 


the Enemy. Theſe Fuſes are ſmall Trunks « 


prepared for that Purpoſe. _ | In 
Granadoes are of the ſame Form with, Bonk, Diar 
{eve 


bein 8 made of * . — _ or Hoon | 


a + A B "Y E of her - Dimentions of Ce 
e eee MY 775 


A . 
A Falconet 
A Falcon. 
A Minion. 

| A Saker. 4 
| A Demi-Culverin [4.c- 
A Culverin. Jg. 
A Demi. Cannon. 


ö 
| A Cannon _ ; 


In the preceding T T 1 is { n the Natnes, 
Diatoratef Bores, and hs of the Chaſes, of 
ſeveral Pieces of our Enpl ih nance, with their 
Requiſites of Powder and Ball, greateſt Randoms, 
and comparative Forces and Times. Its uſe is 
thus: The firſt Column next the Left-hand gives 
the Name of each Piece, the ſecond Column gives 
the Diameters of their Bores in Inches and deci- 
mal Parts of an Inch, the third ſhews the Leng th 
of their Chaſes in Feet and decimal Parts of a 
Foot, the fourth the Requiſite of Powder to each 
Piece] in Pounds and decimal Parts of a Pound, | 
the fifth has the Diameter of each Ball or Bullet in 
0 2 | ache 


aches d Tents, Nr — for N be 


. the Requiſite of the Saler the ſix In Fe ede 
pgreateſt“ Randoms in Miles 4 d decimal Parts of at 
1 „ e, 87 5 the great Random of the -7 
| Saker to be 5.654. iis, as found by Experiment: of t 
the ſeventh contains their compar: tive Forces hole. 
, | © -- ne to another, when taken in ike Places 3 in the el. 


7% eighth is the comparative Times of the Ranges of 
their Shot on equal Elevations," that is thus: Sup- 
3 poſe a Falconet and Demi - Culverin de elevated 
B do the ſame Degree, then the Force of the Faleo- 
EG: 1 net to that of the Demi-Culyerin, is as 61 to 733 
5 and their Times of Continuance i in the AS u * 


; 214898 to 1379. . Grey Tot 

To know the d Fires Fa 2 15 4 Zing „ 
Ordnancte. F 
1 In fortifying any Piece 'of C rde ma are WY Bull 
3 =: & ee Degrees obſerved, 5 Baſtard, 9 Ser 
Ih and Double Fortified. - cien 
Baſtard are ſuch as are the leaſt forti fied of al not 
Legitimate are ſuch as are ordinarily fortified, rece 
=_ that is, more than the Baſtard. whe 
= 1 Double Fortified Pieces are ſuch as are f mt Ser! 
* bas either of the- a and are termed er. We 
traordinary. Ns whe 
The Fortification of any Piece of Oude is Wy £0 
accounted by the Proportion of the Thickneſs of WI mer 
the Metal at the Touch-hole, Trunnions and the of t 
ann compared to the Diameter of the Bore. 5 
The Baſtard Cannon have ; at their Touch-hole, To 

s at their Trunnions, and & at their Muzzel of the 
Diameter of the Bore, in Thickneſs of Metal. 1 
* Random hignifies the Angle of E levation, and Range the Bor 


NJ Diane the Shot is — 7 
| 3 eins 


+ar the Muzzel. | „ GK. 4c! 
The double 3 Gm one u Benet 3 8 
of the Bote in Thickneſs of Metal at the Touch 
hole, 44. at the Trunnions, and r at' their Mu- 
a Now all double. fortified | Culverins, Se. | 
1 at the Touch-hole, g at the Trunnions, 
and 155 - at the Muzzel ; and the ordinary fottified 
Culverins are. fortified every Way as double forti- 
fied Cannons, and leſſened ee as e 
Cannons, in all wee 


To know how much Powder is fit for Proof. end fr 
1 Service for any Piece of Ordnance. 


- 


For Canzons take 2 of the Weight of their lads 
Bullet, of good Corn Powder for Proof, and for 
Service + the Weight of the Iron Bullet is fuff- 
cient, eſpecially for Iron Ordnance, which will 
not endure ſa much Powder as Braſs. ones will 
receive for 4 in Weight; for Culverins allow the 
whole Weight of the Shot for Proof, and 3 for 
Service. For Sakers and Falcons take + $ of the 
Weight of the Shot; and for leſſer Pieces, the 
whole Weight may be uſed in Service, until they 
grow hot; but then there muſt be ſome Abate- 
ment made at Diſcretion, and take r of the Weine X 
of their Bullets for Proof. 


To know what Bulles is ft 2 wy uſed i in a ay, per od 
Ordnance. | | | 


The Buller mult be: tone what leſs than' bake 
Bore of the Gun, that ſo it may have Vene in 


93 | the 


CT OTE IEG 


20 — to > divide ae e Bore of 

qual Parts, and let the Dia 
According torwhjch. Proper 
* calculated. 


a to know what any other Thall weig * ah. * 


Ih. pts. | J. | 
ag... 100. oo} Iron 42. 10 
Quickfilver 71. 43 | Tin 38. 95 
Lead 0, 3 one.. 
Silver 34. 39 Water og. 6 


re - 49 247) 


By knowing the rugerti 


*. common Proportion for Metal are ve hp: 


Lead is to Iron, as 2 to 3 | : 
Leçad is to Brafs, as 24 to 19 
Lead is to Stone, as 4 to * 55 
Iron is to Lead, as 3 to 2 
N 8 as 16 to * 
Tron is to Stone, "Wy: to 8 


The more exact Pr. ion berwins laden 
thus known; admit a he or Ball of Gold: weigh 
100 l. a Cube of any of thoſe Metals enſuing 
of the ſame Bigneſs will bear ſuch. Proportion, 
to the faid Cube of Gald, as os following 3 Tus 
2 8 


r — _ 
* 4 


1 Ball 5 2 a= "qi „ ee pro- 
poſed, n find the Weight of any other 
either of the ſame or different Metal, whoſe | 
Diameter is given, and Cn em. — 
In order to this, we. ſhall. take Dr. Wilard's 
Opinion Ja. his Tackomet ria, that à Bullet of caſt 
whoſe Diameter is fgur Inches, weighs nine 
b a Weight. This being granted, ſup- 
poſe the Diameter of an Iron all ** 3s Inches. 
what muſt it weigh. 1 | 
For determining this Queſtion, Fin] others af 
the like Nature, * is the Rule: As the Cube of 
the firſt Diameter to the Cube of the ſecond, ſo 
is the Weight of che firſt to the Weight of the ſe= 
d.. 3 
Now the Cube of 4 is 64, and the Cube of Giz 
216, therefore I ſay, | 
As 64 to 216, d is g to 30.22, or 201, 6 oz. | 
If the Wei ht of 2 Braſs Bullet had been re- 
quired whoſe 1. is ſix Inches, firſt calculate 
is Weight as if it were Iron, and then by the pre- 
ceding Table ſay, as 42 lb. 10 0z. to 471b. 37 8 
fo is 30 Ib. 6 Oz. to 34 Ib. 2 Oz. near, which i 
the true Weight of it, were- the Ball Bras, and, 
bad fix Inches Diameter. „ | 


How to tertiate, -quadrate, gt part, a Pi of 
Ordnance. 


Firſt, To tertiate a e is to fu * it 
hath its due Thickneſs at the Trunnions, Touch- 
hole and Neck, if the Trunnions and the Neck 
are in their due Orlen, and the Chaſe 3 


Q 4 auh. 


B 000 
n Tres 2 C 5 * * — 8 


* whether it 
Muzzel ng: the Point which is perpendiculs 


| over the 1a 
by the Gunner's- Inſtrument, ealled a Level, an} 


2 4 RY "Tai a1 


Seco 


Poized i in the Carriages which is 1 by find Objed 
ing in the Convex Superficies of che Bale an {i ſpecdi 
tery a 
hath a 


of the Piece, which x 


Thi 

Inſtrument whoſe uſe is ſo vulgarly ra cha; cover 
3 not my Explanation. NI not pe 

© Thirdly, To diſpart a Piece, is to x or FOR fore « 
on the Convex Point of the Muzzel Ring, a Mart A rebou 
as far diſtant from the Cylinder; or Soul of the tan 
Piece, as is the Point of the Baſe Ring to the End, Wiwith | 
that the viſual Ray, which paſſeth by theſe Marks, the 8 
may be parallel to the Chaſe, Soul, or Cylinder of Wha Ma 
the Piece; now the Diſpart, i. e. the Difference of }Wlncid: 
the Semi-Diameters' of the Corniſhes may be taken Fot 
by a Pair of Calliper Compaſſes; which found, Mat an. 
ki ce on the Top of the Cornith-Ring, near the your 
uzzcl, over the Wen of 2 inferior a Fif 

are te 

\ Some ene ate to be Dferved i in Storing 5 in 1 Shots 
| Guns and Mortars.” e S. 
| on a 

Firſt, That a Shot at right Angles ſulhern more I may 
violent and furiouſly than at oblique Angles, there- er 
fore Gunners uſe, when · they are to batter down a Mort 
Tower, Wall or Earth-work, to ſhoot point blank Weit 
at the Object, Tire by Tire, by diſcharging, all the WW E 
Pieces in Battery againſt the ſelf-ſame Ob ect in the well 
fame Inſtant; holding it for a Maxim, That ten med 
Cannons diſcharged together do far more Execu- Nun 
tion than diſcharged one after another; now at N 
oblique Angles, they ſhoot. either Croſs-ways rr W\Voc 
by rebounding. | ſtron 


Second, 


chad ay,” That the fpeedieſt Way te 10 1 
Fra in the Wall, Sc. is by thootini go 
era that by ſtriking 

tery at right Angles, "although that one 


Thirdly, That if you were to batter a 
overed . with an Orillon (which betauſe vou can: 


fore of neceſſity: batter it obliquely, by Way of 


the Object with. one Bar. | 


hath as many Cannon as the other two hath: - * 2 ; 8 
ank, 


not poſſibly batter it right forward) you muſt there- 
rebounding, thus : : Chooſe a fit Place 5 in the Cour- 7 


tain to be your Object, on which you may play 
nd, with your Battery obliquely, ſo that by a Rebound 
ks, the Shot may leap into the Flanks; holding it for 
r of a Maxim, in this ration. That the Angles of. 
of Incidence and Reflection are equal. 
ken Fourthly, In Mortars, before you make 4 Shot 
nd, Nat any Place, you d the Diſtance thereof from 


your Mortar. 

Fifthly, That the Bombs, or other Bodies that 
are to be ſhot, be of _ 5 3 otherwiſe the 
Shots will vary, 

S.x:bly, That the Carviage i in Breadth be always 
on a Level, and without any Deicent, that ſo it 
may not leap in diſcharging. 

Seventbly, That the Powder with which the 
Mortar is loaded, be always of the ſame Force and 
Weight, 

Eighthly, That the Char of the Mortar, as. 
well in Powder as in Wadding, be always ram- 
med in with Blows equally heavy and of equay 
Number. 

Ninthly, That the Wads be Sways either ob: 
"hs. or Tompions, or elſe of Okam, for the 


Rrongeſt drives it rde 
I 7 ub, 
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; | ray yet not to extinguiſh, but 


$3 Now — 
any farther 5 * think it 
ret your 
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Ne nn Bombs, 
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. * 


throw e "Ip S Fire 
dering-Barrels, &c. They are com 

„„ 1 Ingredients thus: Take a Pound of Gu. bar 
5 powder, , of Sul phur, 1 of Salt-petre, : 
5 beaten, dry, and Gifted ſeparately, then mix i, are 
EO and make up your Fuſe thereof; or take Powder 
WE: + of Benjamin, and Small-Coals, all well beaten, and 0 
E mixed together with ſome Oil of Peter, and 1 
your Fuſe therewith, + 1 + [E 
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81 to che Fane Shooting * Kue 1 
have differed much in their Opinions; but 
now they all unanimouſly agree, That a Ball being 
| ſhot torch: deſcrides in the A; Air a Parabolick Line, 
as has been ved by Gallileus, Torricellius, and 
of late by the gps: Or Halle, in a Di-. 
courſe of Gravity, ty, prbliſhe in Philoſ: Tranſac. 
Numb. 179. In which Diſcourſe he mathemati- 
cally demonſtrates, that the Motion of all Projects 
is in the Gerve of Parabela. Erom the Properties 
of which Curve, theſe. uſeful Things: in r 
have been deduced. 

Firſt, That the Length of the besinnen Ranges 
are one to another, at the Sines of tbe double _ 
of Elevation. 

Secondly, That the Altitudes of Shots are one to 
another, as the verſes Sines of the double ' Angles of 
Elevation. 

Thirdly, The Times of Continuanee of a Shot 
in the Air, at different Elevations, are one to ano- 
ther, as. the Sines of | the Angles of Elevation. 

From theſe three Pro * all that is neceſ- 
lary, in the Practice of rn may be known. 

As Firft, Suppoſe I make a Shot upon a given 
Elevation, and then meaſure the Length of the 
Range Shot; you may from that Diſtance by the 
preceding Propoſition tell the Lengrh of the Ranges 
Shot, upon any other Elevation, ny the” ſame 
Ferce or ogy of Powder. | 2 70 
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80 e he create ortet Nane (of 2 
Marie that throws a Bomb upon fifteen 
Elevation 300 Yards) is 600 Yards. | - ' 

After the ſame Manner are the Range oa de 
L 7 Elevations found. As ſuppoſe you would find the 
þ . horizontal Range upon I s Ele- 
vation. LAG 


CFL 9. chien 


* MH. %%% 9. 973956 
| So is 300 Yards 2. 477m 
3 „„ ': rout an 12. 45109 


ä | - 15219 


— 


Andes: Suppoſe had a Mind to God what 
Elevation of my Piece is requiſite to hit a Mark a 
** Yards Diſtance fromme. 0 : 
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The half of which is 20, 54, the 7 of Eleva- 
tion for the Piece to throw a Bomb 400 Yards. 
And thus, this one Property is ſufficient without 
a Table of Ranges, the Table of Ranges being 
made by this Proportion. FFF 
And here note, That you may work theſe Pro- 
portions by the Lines of artificial Numbers and Sines, 
which are put upon the common Gunters Scales. 
From this Propoſition it follows, that the greateſt 
horizontal Range of any Project is at forty-five 
Degrees, and that the horizontal Ranges above and 
below forty-five Degrees are equal. , 


oe Secondy, The Altitudes' of Shots are one to ano- 


ther as the verſed Sines of the double Angles of 
Elevation. e e 

And here note, That the greateſt Height that 
2 Ball will aſcend to when ſhot perpendicular up- 
right, is + the greateſt Range; and therefore know-. 


NY ing the greateſt Range of your Piece by the firſt: 

; Propoſition. which ſuppoſing 600 Yards, and you 
ue would know how high the Ball would fly when 
c at 


the Piece is ſer. to forty. Degrees of Elevation. 


b. 


e 
degrees) ſo is 5 F 5 


<0. that n 5255 che verſed Sine of * 
32. by 300 Yards, half 1 


24 Yards, the perpendicular Height. 
"fe the F 3 


x 
4 er 4 + ” 
©” 


— — 


g eee. 
And © on the: contrary, if the Mn bie 
Range was given, and the perpendicular 1 
of any Shot known, hin to "UG the Angle d 
Elevation. 4X; 


Cay, 


As 300 Yards half the greateſt bortzownadiiiiyy 


to the verſed Sine of 180 Degrees, viz. 20000, 
ſo is the given perpendicular Height of a Stiot, ſup- 
poſe 124 Yards to 8263, near the verſed Sine df 
eighty Degrees, half of which is forty Degrees 
i Angle the Piece muſt be ſet to. i: 

Thiraly, The Times of the Continuance of a Shot 


in the Air at different Elevation, are one to another 


as the Sines of the Angles of Elevation. 
Nov 


9 whe | | . 
„ exe di 


vin the Product by 
N the — Sine of 180, the Ces 


Na ſu ſc had made a Shot 8 v-five ; 1 
Degrees of en and by a Watch whi Ras. ͤ £8 
a Hand to ſhew Seconds, I-find that the Shot con- beat £4" 
inues in the Air twelve Seconds, it is required to | 

know how long it will continue in 1 Air when 

ſhot. at . het oh of ee Sal 


As the Sine of 5 Degrees 


Ts to 12 Second? 1». "079185; 1 
So is the Sine of be — —.— + ol 


— 


To 16 Seconds 1. 1 


By this Rule Fuſes are 24 juſted,” as to their Time 
of Burning, that they might break juſt at their fall. 


Again, if at fifty- four l of Elevation a Shot 
ight continues in the Air fourteen Seconds, how many 
of a 


Degrees was the Piece elevated to, when the Shot ey 
continued ſixteen Seconds in the Air ® êè] „ ñ | 

I might have proceeded further, in ſhewing how 
from ſeveral Data's to find the Requifte of Pcxoder, 
Length of the Chaſe, Diameter of the Ball, &c. But 


+4 theſe not being ſo abſolutely neceſſary (eſpecially to 
up- be acquired after this Manner) I have omitted them 
, of WI 4nd ſhall conclude this Tract with a very uſeful and 
ces, eaſy Table, by which may be found the horizontal | 
Kandom of any Shot from ſome given Elevation, > 
hot as alſo the Elevation being given, to throw a Shot 
her to any Place at demand. And that without ms f 
Hep of the Logarithmetical Tables. = 8 
ov ATABL 4 
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The ſame nid follow, i Fg W l 
been 76 Degrees 42 Minutes, that being ab much 
aboye 4 e as 13 Degtees 18 Minutes is un- 

may eaſily Ty found by 10 2 the 
Side in the Bottom of the T 
I | erden of 
a Piece being 41000. 4 Paces, x wg) T elevat 
my Pitce to tho a Ball 17371 Paces? 

Say, as 4 1000.4 to 2000, fo is 1937 to 896 
near. This Number 896, or neareſt, bein rs 

but in the preceding · Table, you have in 
hand Column 13 Arg and in the Head | of the 
Table over the Number ybu have 18 Minutes, 
which is the true Elevation of the Chaſe of the 
Piece | ha a Ball at the afote-mentioned horizon- 
tal Diſtance of 1837 Faces; or if you look in the 
75 * Column, and at the Bottom of the 

you will find 56 Degrees 42 Minutes, tht 
6 r Elovaion to throw a Piece as aforeſaid, _ 
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of Meaſuring made ſhort, plain, and 
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Sorts of Solids, with particular In ludions 

— Ee. All Sorts of Artifcen Work, wig. e 
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ing, being of ſingular Uſe to „Gentlemen, 

cers, and others. The Second Edition. By Jonn Barre, 

Engineer. Price One Shilling and Skx-pence. 1 


. The Art of Gun 


III. Stereometry : Or, The Art of Solids Jemonfas 
arithmetically, and b the Line of Numbers, with its Praftic 
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in buying by Gird-Meaſure and IJ aper-Trees, being a Caution 
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ſhewing the true Square of all round Timber, with Table 
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